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The remarkable success of the Baer maggot treatment !: 2 of chronic 
suppurative infections has, from the outset, aroused an interest as to 
how the beneficial effects of maggots are produced. Among the charac- 
teristics of this treatment are rapidity of healing and growth of healthy 
granulation tissue. Maggots have already been found to aid indirectly 
in the healing process by the effective manner in which they remove 
necrotic tissue and reduce the infection of the wound 2:*. 4.7)". The un- 
usual progress of healing, however, sometimes in stubborn cases of long 
standing, has indicated that in addition maggots may secrete something 
into the wound which directly stimulates the healing process. This 
theory has been expressed frequently in the literature ® published on the 
maggot treatment. 

An investigation has, accordingly, been made to determine if maggot 
secretions have such properties; and it has been found that maggots do 
secrete into the wound a definite substance which stimulates the growth 


of vascular granulations, cleanses the wound, and puts it in a healthy, 


healing condition. This material is also such that it can be obtained 


readily from sources other than maggot excretions. 

No organism but man does anything primarily to benefit another un- 
related organism. If any benefit occurs (in this case wound healing) it 
must be the result of a secondary or even involuntary act. This would 
include the excretion of faecal and urinary materials and, as these excre- 
tions are very conspicuous with maggots, a study of them was attempted 
first. Considering the complexity of such material, an enormous amount 
of experimentation would ordinarily be necessary to isolate and identify 
any constituent of the excretions having therapeutic properties. 


*Contribution from the Division of Insects Affecting Man and Animals, Bureau of 
Entomology and Plant Quarantine, United States Department of Agriculture, Wash- 
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Certain encouraging results were obtained early in the search, how- 
ever, through a correlation of the following facts: 

1. Many statements appear in the literature indicating that wound 
healing is stimulated by the application of macerated embryonic tissues 
or of embryonic juices. 

2. A striking thing about the experiments described is that the 
embryos used were taken from organisms which typically possess a well 
developed allantois. 

3. The characteristic substance in the allantoic fluid is allantoin. 

4. Maggots in some way promote an increased rate of healing. 

5. Arthropods, like most other animals, excrete their end products 
of purine metabolism largely as allantoin; maggots, therefore, probably 
excrete allantoin. 

6. The production of allantoin through the disintegration of uric 
acid is said to be accelerated in an alkaline medium. 

7. The intestines of maggots (through which the urinary excretions 
pass) have an alkaline reaction > sometimes as high as pH 8.2, and the 
wound becomes noticeably alkaline when maggots are used. 

While other substances could obviously be concerned also in the heal- 
ing effects obtained, the indications were that allantoin might be an im- 
portant factor. No mention of the therapeutic value of this substance 
could be found, however, in any of the standard works on pharmacology, 
physiology, or pathology, or in the United States or British Pharmacopeia. 
As this article was being prepared for publication a single reference was 
found in Merck’s Index, as mentioned later. 

Specimens of both sterile and non-sterile maggot excretions were 
obtained in quantities of about ten cubic centimeters each and were 
found * to contain allantoin. These determinations were confirmed * by 
crystallographic examination. The effect of allantoin upon chronic non- 
healing wounds was next cautiously tested. Fortunately allantoin can 
be obtained commercially, and a supply was purchased. As the amount 
of this substance in maggot secretions is necessarily low, and is further 
diluted with the serous discharge from the wound, a weak solution was 
used. It was applied daily on wet gauze dressings. The methods of 
preparation and application are described later. 

The cases in which the allantoin treatment was given were those of 
chronic non-healing wounds with oedematous, indolent tissues lining the 
wounds, poor in circulation, and discharging pus. These included cases 
of chronic ulcers, of failure to heal after extensive burns, also of wounds 
in which suppuration had already been considerably reduced, but with 
little granulation. Treatments were begun in August 1934 at the 
Gallinger Municipal Hospital, Washington, D. C., in cooperation with 
Dr. B. Golden, and later at Mount Alto Hospital, Washington, D. C., 
with Dr. W. P. Sherlock. This investigation was extended to the Hos- 


*Through the courtesy of Dr. E, P. Clark and Dr. G. L. Keenan, of the United 
States Department of Agriculture. 
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pital for Joint Diseases, New York, N. Y., through the courtesy of Dr. J. 
Buchman. After the first few treatments, small areas of shining, pinkish 
granulation tissue could be seen growing in the wound, followed later by 
a general development of granulation. The new tissue bled easily and its 
appearance resembled healthy tissue. In soft-tissue wounds, the allan- 
toin treatment was found to be very effective in cleansing the wound and 
producing healthy granulations. In cases of osteomyelitis, the rate of 
healing was not always found to be so rapid as when maggots were used 
initially. There is no doubt that living maggots play a definite rdle and 
are especially valuable in deep-seated infections, since they not only 
secrete allantoin, but also remove detritus and reduce the infection. It 
is not claimed that in such cases allantoin will entirely replace maggots. 

Allantoin is bland, stable, and harmless. It has no odor and is non- 
staining. It is also quite inexpensive; a daily application of about 75 
cubic centimeters of solution to a wound of moderate size costs approxi- 
mately five cents. In preparing it for use, a satisfactory method is to 
heat a flask of sterile water to near the boiling point; then add the allantoin 
and gently heat without boiling until the crystals are dissolved. This 
should be done with reasonable aseptic precautions, as the solution cannot 
be autoclaved or boiled without a resultant chemical change. The 
strength of solution used in the present tests was at the rate of 2.5 grams of 
allantoin to 500 cubic centimeters of water, which is close to the saturation 
point. The solution was made up in quantities sufficient for about one 
week’s use. It should not be chilled in a refrigerator, as the allantoin will 
sasily crystallize. It is better kept out in the laboratory, but away from 
excessive sunlight. 

The application of allantoin appears to stimulate a local, rather than 
a generalized, granulation. This is fortunate, as the extent of new 
growth can be controlled. Ina deep wound, where it is necessary to pro- 
mote healing from the bottom upward and to restrict lateral growth, this 
can be done by applying the solution in a small packing to the base of the 
wound and covering the sides very lightly with vaselin. Where general 
granulation is required, the wound should be loosely filled with gauze 
dressings well soaked with solution. Some of the solution might also be 
poured into the wound. A wet pack is then laid on top to retard drying 
and is covered with one or two dry packs which are fastened down with ad- 
hesive plaster. The gauze packing should be placed lightly in the wound 
to prevent adherence to the tissue. This treatment is painless, easily 
given, and requires but little time. Dressings should be renewed before 
they become dry. No chemicals should be used in the wound during the 
allantoin treatment; before the initial treatment, the wound should be well 
washed with sterile water. This should be preceded, of course, by the 
usual type of thorough débridement where necessary. While the solution 
will penetrate a thin pellicle over the tissue, it is, of course, better to bring 
it into direct contact with the living tissue. 

This paper is a preliminary report, presented in the hope of interesting 
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others in this treatment, and does not include a discussion of case histories. 
The tests are being continued with other concentrations of allantoin, to- 
gether with combinations of other substances occurring naturally in 
maggot excretions. 

Allantoin is the principal terminal product of purine metabolism in 
animals below man and the manlike apes, and it results from the oxidation 
of uric acid through the action of uricase. It is also widely distributed 
among plants. References to its composition and derivation are numer- 
ous in works on physiological chemistry. It is regarded as an excretory 
material, resulting from the metabolism of,the cell nucleus. In its new 
role, as a stimulator of tissue growth where development is inactive, the 
indications are that allantoin and possibly some of its related substances 
are more than waste products. They might be normally used in the nu- 
clear structure of the cell. 

Corroboration of the healing effects of allantoin was obtained through 
the finding of an article written in England twenty-three years ago by 
Macalister *® on the therapeutic value of this substance. Merck’s Index 
has also been found to contain an item on allantoin; although no reference 
is given, its source is evidently Macalister’s report, as the information 
given is similar. Macalister found allantoin conspicuously present in the 
roots of comfrey, a plant formerly highly regarded by the peasantry of 
Europe for its healing properties. He also tried pure allantoin solution in 
the treatment of chronic ulcers and obtained healing effects with rapid 
granulations. The wounds thus treated appeared afterward to remain in 
good condition. He and his associates experimented to the extent of using 
allantoin internally in the treatment of gastrie and duodenal ulcers, with 
success. To Macalister the writer willingly yields priority in the discov- 
ery of the therapeutic value of this material. That author also mentioned 
that metabolic substances might be used in cell construction. This ques- 
tion was later touched upon by Rose '° who suggested that there ‘‘is the 
possibility of the reutilization of the purines liberated in catabolism. We 
are in the habit of thinking of these purines as being transformed into uric 
acid and with more or less promptness eliminated.”’ 

It is hoped that extensive trials of the allantoin treatment will be 
made and that improved methods of applying it will be described. 


CONCLUSIONS 


Allantoin, a constituent of the urinary secretions of surgical 
maggots and of common occurrence in plants and animals, has been found 
to stimulate healing, with abundant growth of healthy granulation tissue 
in slowly healing suppurative wounds. The excretion of this substance 
into the wound is doubtless one of the factors contributing to the remark- 
able healing effects obtained in maggot therapy, but the claim is not made 
that it can be substituted for maggots. Allantoin can be obtained com- 
mercially. It is bland, stable, and harmless; it has no odor and is non- 
staining. The treatment is simple, painless, and inexpensive. 
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FRACTURES OF THE FOREARM 
AN ANALYSIS OF 415 CASES WITH SPECIAL REFERENCE TO DISABILITIES 


BY BARNEY J. HEIN, M.D., F.A.C.S., TOLEDO, OHIO 


This treatise is a study of the end results in 415 fractures of the fore- 
arm, considering both anatomical and functional results, as well as the 
actual time lost. The cases occurred consecutively in the private and 
industrial practice of the author in the last eight years. 

For the purpose of the study the fractures are grouped, according to 
location, in the lower, middle, and upper thirds of the forearm. Because 
of their special problems, fractures in the Colles’ area, the head of the 
radius, and the olecranon are considered separately. The distribution is 
as follows: 


Colles’ area........ 159 
Radius, lower third. . 33 
Ulna, lower third... . 7 
Radius and ulna, lower third . . 39 
Radius, middle third...... : 6 
Ulna, middle third........ ; 11 
Radius and ulna, middle third 22 
Radius, upper third... . 1 
Radius, head... ... 40 
Ulna, upper third . 12 
Olecranon......... 16 
Radius and ulna, upper third. 4 

Patients... .. . 350 


In sixty-five of these 350 patients both the ulna and radius were 
fractured, making the total of 415 individual fractures. In thirty-three 
of the fractures of the radius in the Colles’ area, the tip of the styloid 
process of the ulna also was fractured, but this is not regarded separately. 
It is interesting to note that 277 fractures (66.7 per cent.) occurred in the 
lower third of the forearm; 61 fractures (14.7 per cent.) in the middle 
third, and 77 (18.5 per cent.) in the upper third. 

Figure 1 illustrates graphically the anatomical distribution. 

In analyzing the cases according to age, it was found that fractures 
may occur in any region at any age, but the majority in this series oc- 
curred during the period of greatest physical activity (See Table I). 

Twenty-five per cent. of all fractures and thirty-five per cent. of the 
fractures situated in the lower third of the forearm occurred before the 
age of twenty. 

Types: In most instances it is obvious to which class various frac- 
tures belong; nevertheless, in some the classification is difficult and here 
the author has used his judgment. Table II represents the types of the 
fractures. There was a predominance of simple transverse (47.4 per 
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cent.), followed by simple comminuted (17 per cent.), then by simple 
oblique (8.6 per cent.), ete. 

Methods: No attempt has been made to describe in detail the 
various forms of treatment used. Where reference to treatment has been 
made, it was considered important from the standpoint of end results and 
disability. When displacement occurred, reduction was usually made 
with the aid of the fluoroscope. Retention was accomplished by con- 
ventional means,—either plaster or coaptation splints; and baking, 


massage and motion 


were started as early PIG. | 
as Was consistent with ANATOMICAL DISTRIBUTION 
good results. 

For the estima- OLEecRaWdon 
tion of results, 
both anatomical and wens 40 
functional, the clas- Rabius URNA 
sification of good, UPPER UPPER THirbd 
moderate, and bad, as 5 t=) 
adopted by the Amer- 
ican Surgical Asso- | 
ciation for Industrial RAbIUS uina 
Hospitals, has been Tires MIDDKE 
used throughout the "28 33 
study. | 

Disabilities: In 
each group where 
there were enough 
cases, disabilities LOWER THiro KOWER THIRD 
have been considered 12 | 46 
as to age, ability to me 
do heavy duty, joint 159 Uiola 
involvement, ete. In ASSOCIATED UTA 
estimating time lost COLLes Fracture 
only uncomplicated 33 


cases have been con- 
sidered, except when specifically stated. Of importance is the fact that 
19.4 per cent. of all the fractures had serious complicating injuries which 
lengthened disability. 
FRACTURES IN COLLES’ AREA (FIGS. 2-A AND 2-B) 

This group includes all fractures of the lower one inch of the radius. 
It comprises 159 cases, in 100 of which the fragments were displaced and 
in 59 of which they were not. The right wrist was broken in 88 cases; 
the left in 71; in 4 cases both wrists were fractured. In 71 instances the 
fracture line involved the wrist joint, while in 88 there was no joint in- 
volvement. Of the 100 patients with fractures in which the fragments 
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were displaced, 82 received general anaesthesia, and 3 local anaesthesia. 
In 12 cases no anaesthesia was needed; these were seen very early, before 
swelling had occurred, and reduction was not difficult. Two patients re- 
quired a second anaesthetic. 

In the thirty-three patients who had fracture of the ulnar styloid 
process, associated with a fracture of the lower end of the radius, the 
former was disregarded and in no instance did it cause any added dis- 
ability. It is the writer’s opinion that these fractures of the styloid 
process are often overlooked. 

The position most commonly used in splinting was with the wrist 


TABLE I 
AGE INCIDENCE 


Location of 1-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 


Fracture Years Years Years Years Years Years Years Years Years | Total 
Colles’... . 26 19 33 32 29 16 4 | 159 
Radius, 

lower 

third... 9 15 4 2 1 3 33 
Ulna, 

lower 

third... 3 3 1 1 7 
Radius and 

ulna, 

lower 

third... 8 23 1 3 7 2 39 
Radius, 

middle 

third... 1 2 2 1 6 
Ulna, mid- 

dle third 1 6 1 1 1 1 11 
Radius and 

ulna, 

middle 

third... 8 3 1 5 3 1 1 22 
Radius, 

upper 

third... 1 l 
Ulna, up- 

per third 1 2 4 1 1 12 
Radius and 

ulna, up- | 

perthird 1 1 2 dq 
Olecranon. 1 3 4 4 1 2 1 16 
Head of 

radius. . 1 2 10 18 5 2 2 40 
Total..... 31 77 51 76 47 38 24 5 | 350 
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FIG. 2-A 
FRACTURES (DISPLACED). 


Tracings from roentgenograms. Results with periods of disability. 
Case 1 


Mrs. S., aged 57 years. 
Type: simple comminuted. 
Result: good anatomical, 
good functional. 
Occupation: housework. 
Disability: 5 weeks. 


Case 2 


Mrs. I. G., aged 76 years. 

Type: simple comminuted. 

Result: poor anatomical, 
moderate functional. 
(Prominent ulnar sty- 
loid, with considerable 
radial deviation of 
hand.) 

Occupation: housework, 
retired. 

Disability: 8 weeks. 


Before 


- Case 3 
Mrs. L. B., aged 30 years. 
Type: simple transverse. 
Result: good anatomical, 
good functional. 
\ Occupation: housework. 
Disability: 5 weeks. 
Before 
Case 4 
Ve O ov, Mrs. J. R., aged 81 years. 
Type: simple comminuted. 
| Result : moderate anatom- 
ical and good fune- 
tional. 
Occupation: retired. 
' Disability: 6 weeks. 
Before After 


Case 4 


straight; this position was used in 108 cases. In forty-nine the wrist was 
placed in various degrees of flexion and retained by means of a posterior 
plaster splint. This is a position that holds the fragments well, but the 
wrist should be straightened at about the tenth day if shortening of the 
flexors is to be avoided. This complication is prone to happen in older 
people and for that reason the flexed position is being abandoned in the 
treatment of the aged. In two cases of reverse Colles’ fracture, the 
wrists were placed in hyperextension. In no instance among the four 
vases of fresh fracture engrafted upon an old Colles’ fracture, which had 
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FIG. 2-B 
FRACTURES (DISPLACED). 
Tracings from roentgenograms. Results with periods of disability. 


Case 5 


L. H., aged 44 years. 

Type: simple transverse. 

Result: good anatomical, 
good functional. 

Occupation: machine op- 
erator. 

Disability: 547 weeks. 


Before 
Case 5 


Case 6 


Mrs. C. R., aged 51 years. 

Type: simple comminuted. 

Result: moderate anatom- 
ical, moderate fune- 
tional. 

Occupation: housework. 

Disability: 6 weeks. 

Two attempts at reduction 
were made. 


Case 7 


A. M., aged 32 years. 
Type: simple comminuted. 


Result: good anatomical, ) 
good functional. 
Occupation: salesman. 
Disability: 6 weeks. | 
After 


Case 7 


Case 8 


Mrs. B. L., aged 64 years. 
Type: simple transverse. 
Result: good anatomical, 
good functional. 
Occupation: housework. 
Disability: 6 weeks. 


Before After 
Case 8 
healed with deformity, were we able to improve the old deformity, al- 
though good union was obtained in each case. 
Results: 
All Colles’ fractures, regardless of complications, showed the follow- 


ing results: 


Good. ...... — 79.8 per cent. 
(a) Anatomical Moderate 16.9 per cent. 
5 3.3 per cent. 
| 136 85.5 per cent. 
(b) Funetional Moderate............ 21 13.2 per cent. 
2 1.3 per cent. 
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Analyzing the moderate anatomical results, one finds many interest- 
ing complications elsewhere, which influenced the outcome considerably. 
These were specifically: 

Fracture of the femur, with bad general condition. 

Dislocation of the elbow. 

Arteriosclerosis; only fair position of the fragments. 

Fracture of the skull and other serious injuries. 

Myocarditis,—anaesthesia contra-indicated. 

Extreme swelling after reduction, requiring release of splints. 

New fracture in an old deformity (three cases). 

Fracture of the skull. 

Dislocation of semilunar bone of wrist and multiple fractures of 

the pelvis, ribs, jaws, ete. 

Compound fracture of the femur with compound dislocation of 

the elbow. 

11. Fracture of the humerus and myocarditis. 

12. Old age,—general condition such as not to warrant any pro- 
cedure. 

13. Passive congestion of the wrist and forearm from previous ampu- 
tation of breast, and old fracture of wrist with some deformity. 

14. Fracture of the clavicle. 

15. Fractures of cuneiform bone, tibia, and fibula, and transverse 
processes of the vertebrae. 

16. Two weeks’ delay in reduction. 


In nine cases of moderate anatomical results, there were no com- 
plications. In the five cases in which bad anatomical results were ob- 
tained one finds: 

1. Displacement after reduction, resulting in delayed union. 

2. Fresh Colles’ fracture engrafted upon an old fracture which had 

healed with deformity. 

3. Comminution of fragments, incapable of retention. 

4. Comminution of fragments, with fracture also of head of the 
radius. Head of radius was removed and there was considerable ! 
shortening of the radius. 

5. Colles’ fracture, complicated with fracture of head of the radius 
and chronic chorea. 

In dividing the thirty-two cases of moderate and bad anatomical re- 
sults into types of fractures, one finds that there were twenty-four com- 
minuted fractures, resulting in twenty moderate and four poor anatomical 
results. There were six transverse fractures, yielding five moderate and 
one poor anatomical result. Two oblique fractures accounted for two 
moderate anatomical results. 

The anatomical and functional results did not always correspond,— 
for instance, in five bad anatomical results, only two were bad function- 
ally, and three were classified as moderate functional results. 
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Of twenty-seven moderate anatomical results, eighteen yielded mod- 
erate, and nine good functional results. Four good anatomical results 
gave only moderate functional results. Of these, two were complicated 
with rheumatism, one with a posterior dislocation of the elbow, and one 
had no complications. 

The causes of moderate or poor anatomical results were, primarily, 
imperfect reduction, or inability to maintain reduction, manifested later 
by: 

1. Various degrees of change (tilting) of the radial articular surface 

in its relation to the shaft of the radius. 

2. Shortening of the radius in varying degrees, especially in com- 

minuted fractures, resulting in radial deviation of the hand. 

3. Widening of the wrist. 

4. Prominence of lower end of ulna. 


The moderate and bad functional results revealed: 


1. Varying degrees of limitation in the wrist joint, most marked in 
flexion. 

2. Varying degrees of impairment in finger function, generally due 
to arthritic tendencies. There were four cases of arthritis in this 


series. 
3. Weakness. 
4. Pain. 
Disabilities: 


The average period of disability of all cases in this group of Colles’ 
fractures, regardless of complications, was 8 weeks. ‘Twenty-nine of them 
had serious complications. The uncomplicated cases, 130 in number, 
had an average disability of 6.2 weeks, but if heavy manual labor had to 
be done, even though the fractures were uncomplicated (40 cases), 8.7 
weeks elapsed before the patients were able to work. In the group of 
fractures which were displaced and required reduction, but were not 
complicated by other serious injury, the average time lost was 7.4 weeks, 
while in the group with no displacement (38 cases) the average time lost 
was 5.8 weeks. 

The average disability of sixty-one simple transverse fractures, not 
involving the wrist joint, was 6.2 weeks, while in fifty-five comminuted 
fractures involving the wrist joint the average disability was 8+ weeks. 

Disability grouping according to age was: 


40 to years (27 Cages). . Weeks 
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In those patients below twenty years of age (the school group), 4.9 
weeks represented the time the part was immobilized and protected, 
rather than a disability to work. It will also be noted that the groups 
from sixty to eighty years show a slight shortening of disability over those 
preceding. This is accounted for by the fact that these older patients 
have passed the period of physical activity and splinting was, therefore, 
dispensed with sooner. 

In the four cases with both radii involved, the average disability was 
11+ weeks. 

Union: In this group bony union occurred in every case. No open 
reductions were considered necessary. In only one was union delayed 
(fifteen weeks), and this was from slipping of the fragments after reduc- 
tion. In all other cases with disability of over eight weeks, the cause was 
other concurrent injuries more disabling than the wrist fractures. 


FRACTURES OF THE LOWER THIRD OF THE RADIUS 


This group comprised 7.9 per cent. of the total number of forearm 
fractures. There were thirty-three cases, and 72.7 per cent. of this num- 
ber occurred before the age of twenty (See Table I). Since this fracture 
is an injury of the young, happening mostly in play, it is interesting to note 
that all patients in this group were quite free from serious complicating 
injuries. The right side was involved nineteen times, the left fourteen. 
There was a predominance of males,—twenty-four to nine. Twenty- 
three fractures were displaced and required reductions; of these sixteen 
were angulated and seven were overriding. Fourteen of these patients 
were given general anaesthesia, and one local; while eight of the fractures 
with angulation were seen early and reduced without anaesthesia. 

The predominant type of fracture in this group was the simple 
transverse, occurring in twenty-two cases; followed by the greenstick in 
seven cases; incomplete, two; simple oblique, one; and compound com- 
minuted, one. 

Usually treatment is not difficult, and reduction is generally a simple 
matter. After reduction has been accomplished, there is very little 
tendency to displacement and retention either in plaster or coaptation 
splints is satisfactory. 

If difficulty in holding the position is encountered, it is usually in the 
simple oblique and comminuted, displaced types. The intact ulna acts 
as an efficient aid to splinting in all fractures of the shaft of the radius; it 
maintains position and prevents overriding. 

Fixation: Seven of this group of fractures of the lower radius had 
casts applied and twenty-six had coaptation splints. Following the 
correction of angulation, it was often deemed advisable to use felt pressure 
pads, which could easily be adjusted if necessary, in conjunction with the 
coaptation splints. In all fractures of the forearm, with the exception of 
Colles’ fracture, it has been the custom to immobilize the hand and wrist 
as well as the elbow. In Colles’ fracture the elbow was not splinted. 
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Disabilities: 

In the patients below twenty years of age (twenty-four cases), the av- 
erage disability was 4.3 weeks. In those above twenty years, six cases re- 
quired 5.5 weeks, while four whose work was heavy had disabilities of 5.1 
weeks. 

Two cases with prolonged disabilities were not considered. One of 
these had an overriding of four months’ duration before treatment. An 
open reduction was performed and good anatomical and functional results 
were obtained, though with a disability of nine months. The other was a 
‘ase of non-union in a luetic, who had been previously operated upon un- 
successfully. The ends of the fragments were freshened and good reposi- 
tion obtained, but again there was failure. The wound became infected 
and non-union, with a bad anatomical result, followed. The disability 
in this case was fifty-two weeks. 


Results: 
Good..... 30 
(a) Anatomical Moderate ] 
| Bad. .... 1 
{ Good. ... 31 
(b) Functional Moderate 0 


Nore: One patient was not included in the above, as death supervened from a 
fracture of the skull. 


The one case classified as a moderate anatomical result was compli- 
cated by a compound dislocation of the lower end of the ulna, with a 
tearing of the ligaments between the radius and ulna. The result, how- 
ever, was good functionally, though the wrist was widened and the ulnar 
styloid was prominent. The bad anatomical result was in the luetic 
above mentioned. 

Union was usually rapid and obtained in all cases in this group except 
in the luetic, in which case infection followed operation. 


FRACTURES OF MIDDLE THIRD OF RADIUS 


Fractures in this region of the radius were much more uncommon 
than in the lower third. Only six occurred, constituting only 1.4 per cent. 
of the total number; no age group seemed to be particularly susceptible 
(Table I), and the simple oblique type of fracture predominated (‘Table 
II). All occurred in males, each side being involved three times. In 
three cases the fragments were displaced and required reduction. ‘There 

yas One compound comminuted fracture, the result of a gunshot wound. 
In this a débridement was performed, the wound healed promptly, and 
the fragments united in good position with good function. 

One oblique fracture, complicated by a fracture of the skull, was 
operated on three times before union was secured. The first operation 
was delayed three weeks on account of the complication; the result was 
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non-union. At the second operation the ends were freshened and wrapped 
with osteoperiosteal-wafer grafts from the tibia; non-union again occurred. 
At the third operation a large onlay graft was used and union was finally 
obtained. The length of time required was two years. 


Results: 
(a) Anatomical Moderate... .... 3 
0 


Disabilities: In comparison with fractures of the lower third of the 
radius, the periods of disability in this group averaged about twice as long. 
In four cases, over twenty years of age (working class), the average time lost 
was 10.5 weeks; while two patients doing heavy labor, before they returned 
to their occupation, lost 13 weeks. In one ease, age two, the time was 4 


TABLE III 


FRACTURES OF THE HEAD OF THE Rapivs (Not DIsPpLAceb) 
RESULTS 


Limitation Limitation Limitation in 


Case Pain in in Pronation and Complications 
Extension Flexion Supination 
1 No No No No 
2 No No No No 
3 No No No No 
4 No No No No 
Fractured olecranon 
5 No 40 degrees 20 degrees No which was sutured. 
Crepitus over head. 
6 No No No No 
7 No No No No 
8 No No No No 
9 No No No No 
10 No No No No 
11 No No No No 
12 No No No No 
13 No 15 degrees No No 
14 No No No No 
15 No No No No 
16 No No No No 
17 No No No No { Compound fracture of 
both patellae. 
18 No No No No Fracture of lower end 
of humerus. 
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weeks. The one with an oblique fracture, requiring three operative 
procedures already deseribed, had a disability of two years. Two of the 
six cases were complicated by fractures of the skull. Union occurred in 
all cases of this group. Accurate reductions are essential in this region 
for good results and minimum disabilities. 


FRACTURES OF UPPER THIRD OF RADIUS 


Since there was only one case in this group, no deductions could be 
made. The patient was a boy of nine years with a simple transverse 
fracture; the fragments were displaced. It was complicated with a supra- 
condylar fracture, and posterior displacement of elbow. The supracon- 
dylar fracture was reduced, and fair position secured in the radius, with 
immobilization in acute flexion. The result was a moderate anatomical 
and a moderate functional one, with considerable limitation in pronation 
and supination. The time under observation and splinting was ten weeks. 


FRACTURES OF HEAD OF RADIUS (FIGS. 7-A AND 7-B) 


Of the forty cases in this group, the greatest number occurred during 
the period of greatest activity (Table I), and only three occurred below 
the age of twenty. The males were twenty-five in number; the females, 
fifteen. The right arm was involved twenty-five times; the left, fifteen 
times. The most common type of fracture of the head was the com- 
minuted, which occurred in twenty-six instances, followed by the chip off 
the head in eight cases, longitudinal fracture in four, and transverse frac- 
ture through the neck in two cases. Displacement occurred in twenty- 


TABLE IV 


HEAD OF THE Rapius (DispLacep), No REsEcTION 
RESULTS 


Limitation 
Case Displace- Pain Limitation Limitation in Prona- Crepitus Complications 
ment in in tion and over 
Extension Flexion Supination Head 


l Slight Yes 15 degrees Yes 

‘ Fracture of lower 
4 Yes No 20degrees 15 degrees’ Slight 

_ end of humerus. 

/ 
3 Slight No 60 degrees 45 degrees Some Yes 

oO 


4 Slight No 10 degrees 
5 Yes No No report 

of elbow. 

' Fracture of lower 


6 Yes Yes 30 degrees 15 degrees Some end of radius. 
_ Chronic chorea. 


7 Slight No 20 degrees Yes 
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In eighteen the frag- 


two cases and in fifteen of these resections were done. 
ments were not displaced and these cases were treated conservatively. In 
twelve of the cases with displacement there were associated dislocations of 
the elbow, classified as follows: posterior, ten; anterior, one; lateral, one. 

Other associated complications were: fracture of the olecranon in two 
cases; fracture of the coronoid process in one case; fracture of the lower 
end of the humerus in four eases; fracture of the lower end of the radius in 
two cases; fractures of the radius and ulna in one; and interearpal disloca- 
tionsintwo. The dislocations of the elbow were of sufficient frequency to 
be considered a likely complication of all fractures of the head of the ra- 
dius. A fracturing force exerted along the shaft of the radius, causing the 
radial head to break against the capitellum, if carried through, will result 
either in a posterior dislocation of the elbow or an anterior dislocation of 
the radius, depending upon the degree of flexion present in the elbow joint 
when this force is received. This same force may also account for the 
fractures of the coronoid process and of the olecranon, which are ocea- 


TABLE V 


OF THE Rapivus (DispLacep), RESECTED EARLY 


RESULTS 
Limitation 
Case Displace- Pain Limitation Limitation — in Prona- Complications 
ment in in tion and 
Extension Flexion Supination 


1 Yes No 


to 


Yes No 


3 Yes No 


4 Yes No 


5 Yes No 


6 Yes No 


Yes No 


| 


S Yes No 


10 degrees 


15 degrees 


20 degrees 


10 degrees 


20 degrees 


25 degrees 


10 degrees 


45 degrees 


15 degrees 


15 degrees 


30 degrees 


20 degrees 


THE 


20 degrees 


50 degrees 


| Fracture of tip of 
eoronoid. Posterior 
_ dislocation of elbow. 


) Fracture of olecra- 


non. Sutured. 


Fracture of patella. 
Posterior dislocation 
of elbow. 


/ . 
Posterior dislocation 


_ of elbow. 


| Interearpal disloca- 
' tion. Posterior dis- 
location of 


_ Diabetes. 


elbow. 


° 
Posterior dislocation. 


« Fracture of lower end 


_ of humerus. 


e 
Posterior disloca- 


. tion of elbow. 
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sional complications. This mechanism of the fracture is important for it 
signifies that there is often a severe injury to other ligaments about the 
elbow as well as to the orbicular. Probably in many cases there is damage 
to these ligaments, but in the absence of a frank dislocation, the degree of 


damage cannot be so easily determined. 


Results: 
In studying the results, the cases were divided into four groups: (See 


Tables III, IV, V, and VI.)* 


(a) Not displaced and treated conservatively (eighteen cases). 

(b) Displaced and treated conservatively (seven cases). 

(c) Displaced and resected early (ten cases). 

(d) Displaced and resected late (five cases). 

(a) In the non-displaced group of eighteen cases, sixteen had nor- 


One presented a limitation in extension of the elbow of 40 
In this case the ole- 


mal results. 
degrees and a limitation in flexion of 20 degrees. 
cranon was fractured and required suturing. A second ease had a limita- 
tion in extension of 15 degrees; otherwise the result was normal. This 
case was complicated with a lateral dislocation (Fig. 7-A, Case 32). In 
no ease in this group was there a complaint of pain. 

(b) Displaced but treated conservatively (seven cases): In four 
cases the displacement was considered very slight. All of the remaining 


TABLE VI 
HEAD OF THE Rapivs (DispLacep), ResecreD LATE 
RESULTS 


Limitation 


Case Displace- Pain Limitation Limitation in Prona- Complications 
ment in in tion and 
Extension Flexion Supination 
Musculospiral paraly- 

1 Marked No Marked Marked Marked sis. Old posterior dis- 
location of elbow. 

: Fracture of lower end 

2 Marked Yes 30 degrees 20 degrees 30 degrees 

| of radius. 
Exaggeration of radial 

3 Marked Yes 20 degrees 25 degrees 25 degrees shaft with anterior dis- 
location. 

4. Marked Yes 30 degrees 10 degrees ‘ Paralysis of median 
nerve. Fracture of 
lower end of humerus. 

5 Marked No 60degrees 40 degrees Complete Loss of soft parts of el- 

loss bow. Posterior dislo- 


cation. 


* The case numbers in these tables do not correspond to the case numbers shown on 


the illustrations. 
1935 
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three had complications (See Table IV). These were manipulated under 
anaesthesia. All of these patients had some limitation in extension, three 
some limitation in flexion, and three some limitation in pronation and 
supination. Three had crepitus over the head of the radius on rotation 
for months afterward. Two complained of pain afterward. 

(c) Displaced and resected early (ten cases): In these cases there 
were uniformly good, although not perfect results. None of the patients 
complained of pain. All had limitation in extension of from 10 to 15 
degrees. Two had limitation in flexion. Two had limitation in prona- 
tion and supination, which in one case was quite marked (Table V). 

(d) Displaced and resected late (five cases): In all of these cases 
there was marked displacement and in four there were serious complica- 
tions (Table VI). All showed marked limitation in extension and flexion 
of the elbow; and in four cases there was marked limitation in pronation 
and supination. One patient had complete loss of rotation. 


Time Lost: 
(a) Not displaced: average disability, 4.66 weeks. 

(b) Displaced, not resected: average disability, 10 weeks. 

(c) Displaced and resected early: average disability, 8.5 weeks. 

(d) Displaced and resected late: average disability, 23 weeks. 

Nore.-—All resections were complete. No resections were made in the young; in 
this group we recommend operative replacement of the head if possible. The writer’s 
experience with the manipulative treatment in fractures with displacement has not 
been satisfactory. 


In the entire series there were seventeen cases with serious complica- 
tions which no doubt affected the disabilities and results; fifteen of these 
occurred in the displaced groups. Complications should be given due 
consideration in prognosis. 

Non-displaced fractures of the head of the radius treated conserva- 
tively gave uniformly good results. Displaced fractures treated conserva- 
tively did not give as good results as those resected. Early resection 
yielded better results than late. 


FRACTURE OF THE LOWER THIRD OF ULNA 

There were seven cases in this group, or 1.6 per cent. of the entire 
series, the fractures occurring in six males and one female. In two cases 
the ulnar styloid alone was fractured. Two fractures were displaced and 
required reduction under anaesthesia. The simple transverse type pre- 
dominated, being present in three cases. There was one greenstick and 
one compound comminuted fracture. The latter (Fig. 3, Case 11) was 
accompanied by extensive injuries to the soft parts of the forearm and 
hand. In this case a débridement was performed before reduction was 
made. 

Reduction in fractures in this region is ordinarily not difficult and 
immobilization is accomplished by a plaster cast with the wrist in the posi- 
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tion of rest. In all fractures of the forearm during immobilization, the 
early use of the fingers was encouraged. 

Good anatomical and good functional results were obtained in all 
eases. The average period of disability was nine and two-sevenths weeks. 
This includes one case of delayed union requiring thirteen weeks and a 
second case requiring sixteen weeks because of an injury to the hand. 
The average disability in four uncomplicated cases was six and two-sev- 
enths weeks. The average disability in the two cases of fracture of the 
ulnar styloid, both occurring in men doing hard labor, was six and one- 
seventh weeks. 

Firm bone union was obtained in all cases. 


FRACTURE OF THE MIDDLE THIRD OF THE ULNA 

This group consisted of eleven cases, or 2.6 per cent. of the total 
series. There were ten males and one female. Two of the fractures were 
displaced and required manipulation. With the exception of one case, all 
occurred above the age of twenty (Table 1). The simple oblique type of 
fracture was present in six cases; simple transverse, in three cases; simple 
comminuted and compound comminuted, in one case each. ‘There was an 
anterior dislocation of the head of the radius accompanying the fracture in 
one case. The anterior dislocation of the head of the radius occurred 
twice in this series with fractures of the ulna (Fig. 3, Case 9). Whenever 
the ulna is fractured alone and there is overriding of the fragments, this 
dislocation should be looked for. It ean easily be diagnosed clinically by 
the marked limitation in flexion of the elbow. 

Reduction is usually not difficult, and here also accuracy in reduction 
is essential for early healing and minimum disability. Immobilization is 
obtained in a plaster cast. 

Results: All cases in this group were classified as good anatomical and 
good functional results. 

Disabilities: As in fractures of the middle third of the radius, fraec- 
tures in the middle of the ulna required longer healing periods than those 
in the lower third of the same bone, and the time of disability was longer. 
In seven uncomplicated cases the average disability was eight and one- 
seventh weeks. In two cases, both non-displaced, there was delayed 
union requiring eleven and one-seventh weeks and sixteen weeks respec- 
tively. 

FRACTURE OF THE UPPER THIRD OF THE ULNA 


There were twelve fractures in this group, or 2.8 per cent. of the total 
number; nine occurred in males and three in females. Four cases were of 
the simple transverse type; two were simple oblique; while the coronoid 
process was fractured six times. Seven fractures in this group occurred 
between the ages of thirty and thirty-nine years, only one being present 
before the age of twenty. In only one case was there displacement, re- 
quiring reduction. In this case there was also the complication of an an- 
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FIG. 5-A 
FRaActTuREs OF RaApius AND ULNA, Lower Tutrb 


Tracings from roentgenograms. Results with periods of disability. 


Case 16 


P. W., aged 18 years. 
Radius: simple 
Type _ transverse. 
Ulna: simple 
transverse. 
Result: good anatomical, 
good functional. 
Occupation: school. 
Disability: 10 weeks. 


2 After 
Case 16 


Case 17 


R.S., aged 12 vears. 
Radius: simple 
transverse. 
Tlna: simple 
transverse. 
Result: good anatomical, 


Ty pe 


\| 
Occupation: school. 
| 


good functional. 
Disability: 627 weeks. 
Before After 
Case 17 
Ly” Case 18 
H. W., aged 18 years. 
Radius: simple 
transverse. 
Ulna: simple 
transverse. 
| Result: good anatomical, 
good functional. 
| Occupation: school. 
\ Disability: 7 weeks. 
Before 
Case’ 18 
j 
Case 19 
J. B., aged 11 years. 
Radius: simple 
Tyne transverse. 
Ulna: simple 
transverse. 
Result: good anatomical, 


good functional. 
Occupation: school. 
Disability: 5 weeks. 


Before 
Case 19 
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FIG. 5-B 
FRACTURES OF THE Rapius AND ULNA, Lower Tuirp (DispLacep). 


Tracings from roentgenograms. Results with periods of disability. 


Case 20 


S. N., aged 11 years. 
Radius: simple ea 
\ 
\ 
\ 


transverse. 
Ulna: simple 
_ transverse. 
Result: good anatomical, 
good functional. 
Occupation: school. | 
| 


Type 


Disability: 5 weeks. 


| 
Result: poor anatomical, | 
poor functional. 
Occupation: laborer. Before 
Disability : permanent par- 
tial disability. 


Failed to return for treat- 
ment. 


| 
Case 22 | F 
J.S., aged 18 years. 


Radius: simple 
Type - transverse. | 


Tlna: simple = 
transverse. 
Result: good anatomical, ae 
good functional. sy \ 
Occupation: school. \ 


Disability: 14 weeks. 


Before 
Case 21 
H. K., aged 67 years. Vt 
Radius: simple, rm 
Ulna: simple 
comminuted. 
Complications: fracture of vi \ 
head of humerus, same | \ | 
side. 


Before 
Case 22 

4 
J. Z., aged 10 years. = 

transverse. 
transverse. 
Result: good anatomical, 
good functional. | 
Occupation: school. | 
Disability: 5 weeks. ; | 
‘ 


Before After 


Case 23 
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FIG, 6-A 
FRACTURES OF THE Rapius AND ULNa, MippLe Turrp (DispLacep). 


Tracings from roentgenograms. Results with periods of disability. 


F. V., aged 18 years. 
‘Radius: trans- 
«Verse. 
Ulna: compound, 
ecomminuted. 
Result: good anatomical, 
good functional. 
Occupation: school. 
Disability: 8 weeks. 
Before After 


Ty 


Case 24 
\ Case 25 
L. H., aged 36 years. 
‘Radius: simple 
transverse, dis- 
Placed. 
Type Ulna: simple, 
| comminuted, 
displaced. 
Result : good anatomical, 
good functional. 
| Occupation: nurse. 
Disability: 20 weeks. 
Before After 
Case 25 
\ 
Case 26 
E. E., aged 32 years. 
| simple 
oblique. 
Ulna: simple, 
comminuted. 
Open reduction of both 
f bones, with silver wire 
to radius. 
Complications: fractured 
skull, and fractured 
jaw. 
Result: good anatomical, 
good functional. 
Occupation: machinist. 
| Disability: 12 weeks. 
Before After 


Case 26 
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FIG. 6-B 
FRACTURES OF THE Rapius AND ULNA, MippLe Turrp ( DispLacep). 


Tracings from roentgenograms. Results with periods of disability. 


Case 27 
V. H., aged 15 years. 
‘Radius: simple 
{ oblique. 
)UIna: simple 
| oblique. 
Complications: fracture of 
left femur, fragilitis os- 
sium. 
Result : moderate anatom- 
ical, good functional. 
Occupation: school. 
Disability: 19 weeks. 


Type 


Before After 
Case 27 


Case 28 


\ 
G. M., aged 7 years. \ 
(Radius: simple | 


Type j _ transverse. | | 
7F’|Ulna: simple 
| transverse. 
Result: good anatomical, | | 
good functional. | hy 
Occupation: school. 
Disability: 8 weeks. 


| 
| 
| 


Before 


Case 28 


Case 29 


R. K., aged 8 years. 
‘Radius: simple, 
greenstick with 
' angulation. 
Ulna:simple, 
greenstick with 
angulation. 
Result: good anatomical, 
good functional. 
Occupation: school. 
Disability: 7 weeks. 


Type 


Before After 
Case 29 
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terior dislocation of the head of the radius. It is interesting to note that 
the entire group were free from serious complicating injuries. Good 
anatomical and good functional results were obtained in all eases and all 
had good union. 

In the transverse and oblique fractures in this group (six cases), the 
average disability was over seven weeks, the shortest period being 
four weeks, while the longest, in the case of a laborer, was fourteen 
weeks. 

The average disability for fracture of the coronoid process (six cases) 
was five and two-thirds weeks. The shortest period of disability for this 
type was three weeks; the longest, in a laborer before he could return 
to work, eleven and three-sevenths weeks. 

Immobilization was in plaster. The fractures of the coronoid proc- 


ess were treated in acute flexion. 
FRACTURE OF THE OLECRANON 


In this group there were sixteen cases, or 3.8 per cent. of the entire 
series. Thirteen occurred in males, while three were in females. The 
right side was involved five times; the left, eleven times. The simple 
transverse type of fracture predominated, being present in eleven cases; 
followed by the simple comminuted, in two cases; and the simple oblique 
and compound comminuted in one case each. Eight cases occurred be- 
tween the ages of twenty and forty years, while only four occurred before 
the age of twenty. Six cases presented serious complicating injuries. 
Fractures of the head of the radius were present in two cases. A frac- 
tured coronoid process, with a posterior dislocation of the elbow, com- 
plicated another. The humerus was broken in one case, while another 
had an injury of the brachial plexus. In eight cases the fragments were 
displaced and in eight there was no displacement. In seven eases the 
fragments were sutured with kangaroo tendon. One ease which was 
classified as displaced referred to an accompanying posterior dislocation of 
the elbow rather than a displacement of the fragments of the oleeranon. 

Fractures in this region gave uniformly good results. Fractures of the 
non-displaced type were treated by immobilization in plaster, with the el- 
bow at 90 degrees, and early motion; while in the displaced types the frag- 
ments were sutured. In one operative case the kangaroo-tendon knot 
failed to absorb and had to be removed a year and one-half later through 
a small incision. 

Good anatomical and good functional results were obtained in all but 
two cases. In both of these, union with good position was obtained; the 
functional impairment was due in one instance to fracture of the head of 
the radius, which was resected, with a resulting limitation in extension of 
15 to 20 degrees. In the other instance a brachial-plexus injury resulted 
in a loss of funetion of the muscles of the elbow. 

Disabilities: The average disability in the cases with no displacement 
was five and one-seventh weeks; in those in which the fragments were dis- 
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placed and sutured the period of disability was seven and one-seventh 
weeks. 
FRACTURES OF LOWER THIRD OF RADIUS AND ULNA (FIGS. 5-A AND 5-B) 


There were thirty-nine cases in this group, constituting 9.4 per cent. of 
the entire series. Thirty-two occurred in males and sevenin females. Thir- 
ty-one, or 79 per cent. of this group oecurred before the age of twenty years 
(school age). The right side was fractured twenty-four times; the left, 
fifteen. The transverse type again predominated, being present in twenty- 
seven radii and twenty-eight ulnae. Next in order of frequeney was the 
simple oblique fracture, occurring in four radii and three ulnae. In three 
cases there were greenstick fractures of both bones. Only one ease pre- 
sented a serious complication which lengthened disability. It is interest- 
ing to note that the fragments were displaced in thirty-four cases and 
required manipulative reduction. General anaesthesia was administered 
in thirty-three cases, and one with angulation was reduced without 
anaesthesia. Two cases required a second reduction. 

Ordinarily reductions are not difficult, but occasionally one encoun- 
ters difficulty in retaining the fragments in position. This is especially 
true in the oblique and comminuted types of fractures. In twenty cases 
plaster was used for immobilization, while in nineteen coaptation splints 
were used. When the latter were used, the elbow was immobilized with 
either a right-angle aluminum splint or a posterior plaster elbow splint. 

Open reductions were necessary in five cases; in four of these the 
operation was on the radius; in one, on the ulna. The types of fractures 
requiring operations were two oblique, two transverse, and one com- 
minuted. Silver wire was used as fixation material in one; the fragments 
were wrapped with fascia in another; kangaroo tendon was used in two; 
and one was treated by open reduction without fixation material. Four 
of the cases operated upon were below the age of twenty years. 


Results: 

(a) Good anatomical, good functional in thirty-five cases. 

(b) Moderate anatomical, good functional, one ease. 

(c) Moderate anatomical, moderate functional, one case. 

(7) Bad anatomical, moderate functional, one case. 

(e) Bad anatomical, bad functional, one case. 

The result in the ease designated b was very slight bowing. In the 
-ase marked ¢ there was delayed union, arthritic tendencies, and incom- 
plete restoration of function in the fingers. The impairment in the case 
d was angulation with interference of pronation and supination; and ine a 
marked deformity, the result of patient’s negligence and a complicating 
fracture of the humerus (Fig. 5-B, Case 21). 

Disabilities: The average period of disability in the cases operated 
upon was over ten weeks. The average disability of patients below the 
age of twenty years, excluding those in whom open reductions were done, 
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FIG. 7-A 


FRACTURES OF THE HEAD OF THE RADIUs. 


Tracings from roentgenograms. 


Results with periods of disability. 


Case 30 
M. T., aged 25 years. 


Diagnosis: longitudinal frac- 
ture of head of right radius, fracture, right, not 


not displaced. 
Occupation: machine 
ator. 


Result: normal function. 


Period of disability: 
weeks. 


| 


/\ 
/ 
Case 33 
Miss A. M., aged 25 


years. 
Diagnosis: chip of head 
of right radius, not 
displaced. 
Occupation: nurse. 
Result: normal. 
Period of disability: 8 
weeks. 


oper- 


Case 31 


Mrs. F. W., aged 48 years. 
Diagnosis: longitudinal chip Diagnosis: longitudinal 
dis- fracture (not dis- 


placed. 


Occupation: housework. 


Case 32 
L. W., aged 37 years. 


placed), right, with 
lateral dislocation of 


Result: normal except limita- elbow. 


tion in extension 
347 degrees. 


Period of disability: 


weeks. 


Case 34 


W. A. J., aged 21 years. 

Diagnosis: oblique fracture of 
head, left, without gross 
displacement. 

Occupation: fisherman. 

Result: normal. 

Period of disability: 10 weeks. 


Case 36 
NA. D., aged 35 years. 


displacement. 
Treated conservatively. 
Occupation: electrician. 


Diagnosis: comminuted frac- 
ture head of radius, no 


of 10  QOeccupation: farmer. 


.,. Result: normal except 
637 limitation in exten- 
sion of 15 degrees. 
Period of disability: 8 
weeks. 


Case 35 


Miss B. H., aged 26 years. 

Diagnosis: tearing fracture of 
the head of the right radius, 
involving the elbow joint, 
no displacement. 

Occupation: stenographer. 

Result: normal, except 5 
degrees limitation in ex- 
treme extension. 

Period of disability: 5 weeks. 


Result: normal, except limi- 
tation in extension of 10 to 
15 degrees. 

Period of disability: 1314 

weeks. 

Case 36 Case 37 
Case 37 
Miss J. M., aged 32 years. Diagnosis: fracture of head, slight displacement. Occupa- 
tion: beauty parlor operator. Complications: compound fractures of both patellae. 


Result: normal, except limitation in extension of 10 degrees. Period of disability: 
6 months, due mostly to patellar injuries. 
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FRACTURES OF THE HEAD OF THE Rapivs. 


Tracings from roentgenograms. 


Case 38 


Mrs. B. F., aged 33 years. 

Diagnosis: comminuted frac- 
ture of head of right radius, 
slight displacement. 

Treated by closed method. 

Occupation: nurse. 

Complications: fracture head 
of left radius. (See Case 
43.) 

Result: limitation in exten- 
sion of 20 degrees with 
crepitus over the head of 
the radius in pronation and 
supination. 

Period of disability: 8 weeks. 


Case 41 


A. B., aged 42 vears. 

Diagnosis: comminuted frac- 
ture of head of right radius, 
displaced. 

Resection of head, late. 

Occupation: laborer. 

Complications: lung embol- 
ism. 

Result : bad,—pain, extension 
limited by 15 degrees, flexion 
to 90 degrees. Marked 
impairment in pronation 
and supination. 

Compensation case, with 
tendency to exaggerate. 

Period of disability: 1737 
weeks. 
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FIG, 7-B 
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Case 39 


J. K. C., aged 29 years. 

Diagnosis: transverse frac- 
ture of head of left radius, 
not displaced. 

Occupation: insurance sales- 
man. 

Result : normal. 

Period of disability: 747 
weeks. 


Case 42 


aged 43 vears. 

Diagnosis: comminuted frac- 
ture of head of left radius 
with marked displacement. 
Shaft of radius dislocated 
backward with fracture of 
lower end of humerus. 

Resection at 3 weeks. 

Occupation: furnace work. 

Result: extension to 135 
degrees; flexion to 55 de- 
grees. 

Pronation and supination 50 
per cent. No pain. 

Period of disability: 16 weeks 
from heavy duty. 


bo 
© 
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Results with periods of disability. 
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Case 40 
Miss R. P., aged 32 


years. 

Diagnosis: comminuted 
fracture of head of 
right radius, dis- 
placed. 

Resected early. 

Occupation: house- 
work. 

Result: normal except 
limitation in exten- 
sion of 15 degrees. 

Period of disability: 10 
weeks. 


Case 43 
Mrs. B. F., aged 33 


years. 

Diagnosis :comminuted 
fracture of head of 
left radius, dis- 
placed. 

Resection. 

Complication: fracture 
of head of right 
radius. (See Case 38. ) 

Occupation: nurse, 
housework. 

Result: normal, ex- 
cept slight limitation 
in extension of 10 
degrees. 

Period of disability: 8 
weeks. 
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was over six weeks. The average disability of those below the age of 
twenty years, including the operative cases below that age, was seven 
weeks. The average disability of those above the age of twenty years 
(working class) was twelve weeks. 

In all cases firm bony union was obtained, though in five cases union 
was not secured for over ten weeks. In two of these cases open reduction 
was necessary. 


FRACTURES OF MIDDLE THIRD OF RADIUS AND ULNA (FIGS. §-A AND 6-B) 


This group comprised twenty-two cases, or 5.3 per cent. of the entire 
series. Eleven fractures occurred before the age of twenty; the cases 
were equally divided as to sex. The right arm was broken fourteen times; 
the left, eight times. Fifteen fractures were displaced and required reduc- 
tion. Again the simple transverse type was the most frequent, occurring 
in twelve radii and in ten ulnae. The type next in frequency was the sim- 
ple oblique fracture, occurring in five radii and in five ulnae; then the 
compound comminuted, in two radii and two ulnae; then the greenstick, 
in two radii and two ulnae. 

Reductions become increasingly difficult in fractures of both bones as 
one ascends the forearm. This also applies to retention of the fragments 
in the corrected position. 

In twelve cases coaptation splints were used, often in conjunction 
with interosseous pads, the elbows being immobilized in the manner pre- 
viously described. In ten cases circular plaster casts were used. In the 
early cases of fractures of both bones of the forearm, the author used the 
position of extreme supination in order to preserve the interosseous space. 
This position has been discarded in favor of a position mid-way between 
pronation and supination, as the return of function is more easily accom- 
plished from this position than from that of extreme supination. 

No eases of radio-ulnar synostosis occurred in the series. In two 
cases open reductions were necessary. In one of these cases two opera- 
tions were performed, the second being a step-cut operation shortening 
both bones. After three years, although the fragments are still in good 
position, no union has occurred in this case and the ends of the fragments 
are eburnated. This case was classed as a poor anatomical and poor 
functional result. It is necessary for the patient to wear a leather cuff 
continuously. In one other case a débridement was performed, followed 
by traction of the banjo type. In another case, with a small compound 
wound of the radius, malignant oedema supervened and an amputation 
was necessary. Union occurred in all cases with the exception of the one 
that was operated on twice. 


Results in nineteen cases: 


(a) Good anatomical and good functional, eleven cases. 
(b) Moderate anatomical and good functional, four cases. 
(c) Good anatomical and moderate functional, one case. 
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(d) Bad anatomical and good functional, one case. 

(e) Bad anatomical and bad functional, two cases. 

In reviewing the cases of the group b it was found that displacement was 
very slight and did not interfere with function. In the case classed as ¢, 
although a good anatomical result was obtained, there was slight impair- 
ment in function from prolonged immobilization. This was not sufficient 
to interfere with the patient’s employment as operator of an oil still. In 
the case marked d, a boy of two years, the poor anatomical result was 
caused by angulation. He obtained a good functional result. In the 
group e one case already described had non-union of both bones, and the 
other a poor position of the fragments. 

Disabilities: In nine cases below the age of twenty, the average dis- 
ability was over five weeks. In eight cases above the age of twenty the 
average was over fifteen weeks. Union was delayed, in six cases, over 
fourteen weeks. In two of these, although the position was good, the 
delay was fourteen and sixteen weeks; in one with angulation, it was 
twenty weeks. In another, complicated with fragility of the bones, union 
occurred in nineteen weeks (Fig. 6-B, Case 27); and in two, one a com- 
pound oblique and another a simple comminuted, it occurred in twenty 
weeks. 


FRACTURE OF UPPER THIRD OF RADIUS AND ULNA (FOUR CASES) 


Unfortunately this group is not large enough for conclusions. All of 
these fractures occurred in males. The left forearm was broken three 
times; the right, once. Three cases had displacement and required redue- 
tion. Two had serious complications. One of these had a fracture of the 
head of the radius, with considerable loss of the soft parts about the elbow, 
injury to the median nerve, and a fracture of the lower end of the hu- 
merus. The other had a fracture of the head of the radius and also a frac- 
ture of the olecranon in which the fragments were displaced. In this case 
the head of the radius was resected and the olecranon sutured. Although 
a moderate anatomical result was obtained, there was considerable limita- 
tion in elbow motion. In all fractures of this group there was firm bony 
union. 

Disabilities: In two cases before the age of twenty years, both un- 
complicated, the average time lost was over six weeks. In two above the 
age of twenty years, both severely complicated, the average time lost was 
over fifteen weeks. 


GENERAL CONSIDERATION 


Union can be expected in most fractures of the forearm, providing the 
fragments are in good position and proper after-treatment is used. In 
three instances, or 0.7 per cent. of this series of 415 fractures, union was 
not obtained. One of these was a fracture of the lower end of the radius 
in a luetic, previously operated upon, which became infected following the 
second operation. Another was a fracture of both radius and ulna in the 
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middle third; the fracture of the radius was compounded, was twice oper- 
ated upon, each time resulting in an eburnation of the fragment ends. 
The final result was failure, although the fragments remained in fair 
position. 

Thirty-eight cases, or 9 per cent. of the total number, were treated by 
open reduction. Fifteen of these operations were resections of the head 
of the radius. The remaining twenty-three, or 5 per cent. of the total, 
were operated upon for the purpose of improving the position of the frag- 
ments or to stimulate union. All became firmly united, except in the 
three instances already described. The percentage of success in operative 
cases was 87 per cent. 

Unlike fractures of the humerus, those of the forearm are not as often 
accompanied by injuries to the nerves. In this group only one ease of 
nerve injury was encountered. This was in a fracture of both radius and 
ulna in the upper third, with injury to the median nerve, due to extensive 
loss of the soft parts on the anterior portion of the forearm just below the 
elbow. 

Injury to the median nerve, as the result of a Colles’ fracture or as 
the result of using the flexed position of the wrist to retain reduction, was 
not encountered. There were no eases of Volkmann’s ischaemic con- 
tracture. 

CONCLUSION 

A review of the results of 415 fractures of the forearm has been pre- 
sented. The cases were consecutive and give a fair picture of what may 
be encountered in such a series. Many interesting facts have been re- 
vealed, namely: 

In most instances these fractures heal well, without residual physical 
disabilities, and the patients ean return to their former occupations. The 
time lost varies with the location and nature of the fracture, complica- 
tions, and the occupation and age of the patient. In children the healing 
is much more rapid than in adults. 

The longest periods of disability have been in fractures of both bones 
in the middle, upper, and lower thirds, the middle third of the radius and 
the middle third of the ulna, and in late resections of the head of the ra- 
dius. On account of the frequency of serious complicating injuries (19.4 
per cent. of all cases in this series) due consideration must be given to them. 
Although operative interference was necessary only in the more severe 
cases, good results and good union were secured in 87 per cent. of the cases. 

The length of time required in securing union in the cases operated 
upon was generally longer than in those treated by the closed method. 

Fractures in the lower third of the forearm, comprising 66.7 per cent. 
of the total number in this series, heal rapidly and yield good results. This 
is especially true in the Colles’ area, with the exception of the comminuted 


fracture which occasionally is still a real problem. 
Fractures in the middle third of the forearm, 14.7 per cent. of the 
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total number, present more of a problem, as indicated by poorer results 
and longer periods of disability. These probably can be improved by 
better reductions and after-treatment. 

Fractures in the upper third of the forearm, comprising 18.5 per cent. 
of the total number, are chiefly those of the olecranon and the head of the 
radius. 

Displaced olecranon fractures are surgical problems and give excellent 
results. 

In non-displaced fractures of the head of the radius, good results are 
obtained with conservative treatment. In displaced fractures in this lo- 
‘ation, early resections give the best results. 


VOL. XVII, NO. 2, APRIL 1935 


THE END RESULTS OF THE FRACTURED DISTAL 
RADIAL EPIPHYSIS 


BY ALEXANDER P. AITKEN, M.D., BOSTON, MASSACHUSETTS 


There have been but few reports in the literature on the end results 
of the separated distal radial epiphysis. Such reports as have been pub- 
lished are conflicting. Some writers state that a rather high percentage 
of these injuries end in deformity which is due to malposition of the dis- 
placed epiphysis, to retardation of growth, and to premature ossification 
of the epiphysis. It occurred to the author, while working in the Out- 
Patient Department of the Boston City Hospital, that he had not seen a 
single case of deformity following such an injury, although several hun- 
dred epiphyseal separations had been treated. Consequently, sixty 
patients have been examined and x-rayed, in whom the duration of the 
injury ranged from two to nine years. According to the literature, the 
deformity is usually apparent in from six months to one and one-half 
years, and becomes progressively worse. Thus the author has taken two 
years as the lower limit, feeling that the greater the length of time from 
the date of injury the more marked the deformity is apt to be. 

In this series there were eight female patients and fifty male patients. 
The female patients varied in age from nine to sixteen years and the male 
patients from four to eighteen years. There were two cases in which the 
injury was bilateral. One was reverse in type,—. e., anterior displace- 
ment, with a chip off the anterior lip of the radial diaphysis. The pos- 
terior edge of the diaphysis was fractured in twenty-six cases, the ulnar 
styloid process in nineteen cases, and in twelve cases both these struc- 
tures were fractured. In two cases the ulnar epiphysis also was dis- 
placed dorsally. There were seventeen cases in which manipulation 
was not attempted, the original position being considered satisfactory. 
At least one attempt at reduction was made in twenty-eight cases. In 
seven cases there were two attempts, while in four cases three attempts 
were made. There were also four osteotomies. 

As this is the epiphysis from which the radius derives its main growth 
in length, we have been taught that accurate reduction of any displace- 
ment is essential; otherwise growth in the line of displacement would oc- 
cur. Let us now consider what effect malposition has upon the ultimate 
alignment of the radius. In this series of cases, at the time when the 
patients were discharged from the hospital, the findings were as follows: 
normal to good position, twenty-six cases; slight displacement, twenty 
cases; fair to poor position, fourteen cases. If our teachings have been 
correct, we have then thirty-four cases in which we might expect some de- 
gree of deformity and this should be in direct proportion to the amount of 
displacement on discharge. However, in not one of these cases has there 
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Fig. 1-A 

C. B., aged 13. Bilateral displacement. Position on discharge: left-—after one 
manipulation; right—after two manipulations and osteotomy (through epiphyseal 
line). All attempts to hold position failed. The cock-up splint was applied only 
temporarily. Note marked displacement of epiphysis, also marked amount of callus 
on dorsum of radius, extending up to the epiphysis. 


Fig. 1-B 
X-rays taken four years later. Note absence of any deformity. There was 


apparently no disturbance of growth on the right, although an osteotomy was 
performed directly through the growing cartilage. 
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been seen any form of deformity whatsoever, even in those cases in which 
the final displacement amounted to one-quarter to one-half of the thick- 
ness of the shaft. It is not definitely known how nature accomplishes 
this reduction. The evidence offered in Figures 1-A and 1-B seems to 
indicate that it is done by absorption of the volar portion of the shaft and 
the production of callus on the dorsum of the radius. The shaft is thus 
brought up into its normal relationship with the epiphysis. While this 
correction is in progress the normal volar bowing of the distal radius also 
becomes reestablished. In a few cases the lateral view shows some thick- 
ening of the entire lower end of the radius, varying from one-sixteenth to 
one-eighth of an inch. This, however, is the only evidence of injury that 
remains. These findings make one wonder whether the patient should be 
subjected to repeated manipulations, if, after one attempt, a fair degree 
of apposition is obtained. It also brings up the question as to whether 
an osteotomy is ever justifiable. It is the author’s belief that it is not 
justifiable. 

As to premature ossification and retardation of growth, there is no 
doubt that these phenomena do occur quite frequently. However, the 
difference in time of ossification between the radius and ulna of the same 
side or between the two radii is so slight that the amount of shortening 
must be measured in sixteenths of aninch. In only one case in this series 
has any radial shortening been detected clinically (Fig. 4). The patient 
did not notice it until it was called to his attention. He is a boy eleven 
years of age and it is now three and one-half years since his injury. 
His arm shows three-eighths of an inch of shortening. He has, however, 
about four to five years of normal growth ahead of him, so that if this 
deformity is progressive he may eventually develop some radial deviation 
of the hand. The interesting feature of this case is that the original 
displacement was slight and it required but one manipulation to correct 
it. Of the other cases, there were twelve in which there was retardation 
of growth, the maximum shortening being from three-sixteenths to five- 
sixteenths of an inch. In practically all of these cases ossification is now 
complete and clinically the condition is normal. 

Still another interesting observation in regard to disturbance in 
growth is the fact that in four cases the radius on the injured side was 
actually longer than that on the uninjured side. In three cases this 
lengthening amounted to one-eighth of an inch, in the fourth to one-quar- 
ter of aninch. This increase in length is probably due to irritation of the 
epiphysis. This, plus the hyperaemia which occurs in all injuries, 
probably stimulates the epiphysis to more active growth. 

Another question which has been brought up is whether or not re- 
peated manipulations add to the damage done to the epiphysis. Of the 
four cases in which there were three manipulations, there is one-sixteenth 
of an inch of shortening in one case. Of the seven cases in which there 
were two manipulations, there is shortening in three cases of one-sixteenth, 
two-sixteenths, and five-sixteenths of an inch, respectively. In the 
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latter case, as previously stated, 
ossification is nearly complete. Of 
the twenty-eight cases in which 
there was but one manipulation, 
there is shortening of from one- 
sixteenth to three-sixteenths of | 
an inch in three cases. Of the 
seventeen cases in which manipu- 
lation was not attempted, there is 
shortening in four of from one- 
sixteenth to three-sixteenths of an | 
inch. In one case, in which an 
osteotomy was performed directly 
through the epiphyseal line, there 
was no shortening. From this it 
‘an be seen that the occurrence of | 
retardation of growth is as com- 
mon in those cases in which there | 
was no manipulation as it is in 
those in which one or more at- 
tempts at reduction were made. 
Manipulation, therefore, adds lit- 
tle, if any, trauma to the damaged 
epiphysis. Whatever damage is 
done occursat the time of theinjury. 
The behavior of the concomi- 
tant fracture of the ulnar styloid Re. 
process is also interesting. In all Rege 
there were nineteen cases of this 
fracture. In two cases no styloid 
. ater. Note non-union and marked hyper 
process whatsoever appears. In trophy of the fractured ulnar styloid 
one case there is solid union to the = "°° 
shaft; in this case there was originally no displacement. In the remain- 
ing sixteen cases there was definite displacement of the fragment and 
recent x-rays show definite non-union in all of them. The detached 
styloid process becomes covered with cortical bone and assumes a more 
or less spherical shape. Rarely this fragment hypertrophies to such an 
extent that it blocks ulnar deviation of the hand and causes pain. In the 
entire series only three patients complained of any pain following their 
injuries; in all three cases the pain was over the ulnar styloid process and 
non-union and marked enlargement of the fragment were present. 
Although we have had no cases of marked deformity in our series, 
several cases have been reported in the literature. These reports, how- 
ever, lead one to believe that deformity is common following injury to the 
radial epiphysis. When we consider that this is one of the commonest 
injuries of childhood, the few deformities seen lead us to believe that only 
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Fig. 4 


C. S., aged 8. Displacement of radial epiphysis three years previously. One 
manipulation was done. Now has three-eighths of an inch of shortening. Note 
V-shaped epiphysis. Retardation of growth is apparently occurring at the apex 
of the V, causing this portion of the epiphysis to drag behind. Note also the non- 
union of the fractured ulnar styloid process. Clinically, only a slight prominence 
of the distal ulna is discernible. 


a very small percentage of the total radial epiphyseal injuries actually end 
in deformity. These poor end results are due, we believe, to severe 
crushing trauma received at the time of injury. 


SUMMARY 


1. Malposition does not persist. Within a maximum period of 
two to three years, the epiphysis has again assumed its normal relation- 
ship to the shaft. This fact obviates the necessity of repeated manipu- 
lation in order to obtain accurate reduction. It also eliminates the use of 
osteotomy for open reduction. 

2. Premature ossification and retardation of growth occur fre- 
quently, but in the large percentage of cases are clinically negligible. 
There will always be the isolated case which will show definite interfer- 
ence of growth with deformity. This is due to damage done at the 
time of injury. 

3. Ossification of the radial epiphysis apparently starts in the ulnar 
half of the epiphysis. 

4. Repeated manipulation adds little, if any, to the trauma done 
to the epiphysis. 
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KONIG’S OPERATION IN THE TREATMENT OF 
CONGENITAL DISLOCATION OF THE HIP 


BY DR. G. J. EPSTEIN AND DR. N. 8S. EPSTEIN, LENINGRAD, U. 8. 5S. R. 


From the State Institute of Traumatology and Orthopaedic Surgery, 
Leningrad, F. I. Mashansky, M.D., Director 


The authors dedicate this article to the honored memory of Prof. R. R. Vreden, 
the founder of Russian Orthopaedic Surgery. 


It is beyond doubt that manipulative reduction is a most effective 
method in treating congenital dislocation of the hip, but it is quite evident 
that the employment of this type of reduction in all cases of congenital 
dislocation at an age most favorable for the success of the treatment is not 
possible. At the same time, in view of the dangers involved in the use of 
the radical reduction by incision in cases of resistant dislocation, it is easy 
to understand the keen interest shown in palliative methods of surgical 
treatment which have been described in a number of foreign and Russian 
papers. 

Of these various methods, the following have been used in the Clinic 
of the late Prof. Vreden: (1) Kénig’s operation; (2) the v. Baeyer-Lorenz- 
Schanz operation; (3) the Veau-Lamy operation; and (4) arthroereisis of 
the hip joint after the method of Vreden. 

This paper is limited to the description of K6énig’s operation.* In 
applying this procedure to dislocations of the hip, we do not, of course, 
expect to effect a radical cure. Our object is to do away with the phe- 
nomena invariably observed in this condition, among which Trendelen- 
burg’s symptom is the most prominent. The cause of this phenomenon 
is still under discussion. 

We are led to conclude that the positive Trendelenburg symptom is 
due to the presence of two factors: the absence of normal muscular tonus— 
the insufficiency of the gluteus medius and the gluteus minimus; and 
the absence of a support against which the abnormally situated femoral 
head might rest. 

It should be remembered, however, that, even if only one of the two 
components are present, the Trendelenburg symptom is always very 
pronounced. Thus, in cases in which the function of the gluteus medius 
and the gluteus minimus alone are disturbed—coxa vara, isolated paraly- 
sis of the gluteus medius and the gluteus minimus, dislocation of the hip 
in which the femoral head is fixed—the Trendelenburg symptom is always 
positive. 

* The method has been used and modified by a number of surgeons: Hussenbauer, 


Schenborn, Kraske, Dickson, Gill and Wallace, Ferguson, Albee, Ellis Jones, Fairbank, 
Clarke, Delangéniére, Lance, Mauclair, Dujarier and Hallopeau. 
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At present, we perform K6nig’s operation according to the following 
method: 

As suggested by Prof. Vreden, the incision begins at the crest of the 
iliac bone and runs parallel to it, but at a somewhat lower level, until it 
reaches the anterosuperior spine, whence it is directed at an angle back- 
ward and downward, extending to about six centimeters below the apex 
of the greater trochanter. The attachment of the gluteus medius is 
dissected periosteally from the iliac bone through the archlike upper in- 
cision, while the anterior oblique incision serves to separate the anterior 
edge of the muscle from the muscles which are attached to the antero- 
superior spine. 

The entire cutaneous and muscular flap, together with the vessels 
and nerves, is turned down and backward, thus exposing the external 
lateral surface of the iliac bone from which is to be made the osteoperio- 
steal flap. This flap is cut in the shape of a fan by splitting the iliac bone 
into two separate layers by a cautious downward motion of the chisel. 
The flap is then gradually turned down by an oscillating movement. In 
pathological and pronounced congenital dislocations, the flap is not 
brought as far down as in paralytic dislocations in which the femoral head 
is readily slipped into the acetabulum. The flap, which is like a vizor in 
shape and is about six to seven centimeters in width in its broadest part 
at the top and somewhat narrower at the bottom, is fixed to the articular 
capsule by two or three catgut sutures along its free end. The muscular 
flap is then drawn over the vizor and sutured to the crest of the iliac bone 
and to the oblique muscles of the abdomen. Thus, after having been 
drawn over the osteoperiosteal ledge, the flap is brought back to its former 
position and sutured. During this procedure, the tension of the gluteal 
muscles is altered, for the points of their origin and those of their inser- 
tion are drawn further apart, a fact which contributes toward increasing 
their tonus during the postoperative treatment by massage and electriza- 
tion and creates more favorable conditions for their functioning. 

Thus, the operation deals with both the factors to which the develop- 
ment of Trendelenburg’s symptom is attributed. 

It should be noted that in cases in which the ledge is not brought into 
sufficiently close contact with the femoral head—when there is a definite 
gap between the ledge and the upper end of the dislocated femur—Tren- 
delenburg’s symptom does not completely disappear after the operation, 
even if the ledge is sufficiently marked. This is easily understood if we 
take into consideration the fact that Kénig’s operation is used in cases 
where the mobility of the femur along its axis is pronounced. Conse- 
quently, if the ledge proves to be situated at a certain distance from the 
femoral head after the operation, the femur must shift upward the dis- 
tance which separates it from the ledge before it finds a purchase, which 
affects the patient’s gait and results in his walking with a limp. In cases 
in which the ledge has not been drawn backward sufficiently, the femoral 
head may easily slip from under it even when the thigh is but slightly 
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flexed. Finally, it should be borne in mind that, in cases in which the 
shortening of the limb is considerable (over four or five centimeters), the 
tonus of the gluteal muscles is so far decreased, owing to the bringing into 
close proximity of the points of their origin and insertion, that it cannot be 
completely restored after the operation. 

These considerations should all be taken into account before Kénig's 
operation is employed. 

Konig first suggested his method of operative treatment in 1891. 
He, himself, used this method only in the cases of two children, both of 
whom died of scarlet fever and diphtheria soon after the operation. 

The total number of cases in which we have employed the procedure 
described is sixty-two; there were fifty women and twelve men. Of these, 
thirty-eight patients were operated upon in Prof. Vreden’s Clinic at the 
Traumatologic Institute; the other twenty-four were operated upon at 
the Karl Marx Hospital, the Orthopaedic Department of the Institute for 
the Protection of Maternity and Infancy, and the Metchnikov Hospital. 

The cases may be grouped according to age as follows: 


No. of Cases 


= 


Age Period 


From to 10 11 
From 10 to 15 years........ 12 
From 15 to 20 years...... 14 
From 20 to 25 years. . 8 
From 25 to 30 years. . 3 
From 30 to 35 years... 1 


* In six cases the exact age could not be determined. 


According to etiology, these cases may be classified as follows: 


Type of Dislocation No. of Cases 
Pronounced congenital.............. 35 
20 
6 
Pronounced traumatic . . l 


The following case reports show the results of this procedure as ap- 
plied to the various types of dislocations. 


PRONOUNCED CONGENITAL DISLOCATIONS 


Patient S., a girl, aged ten years. Examination disclosed a congenital dislocation 
of the left hip, very pronounced Trendelenburg symptom, and mobility of the femur 


along its axis. 
After an attempt at reduction by manipulation had failed, Kénig’s operation was 


performed by Prof. Vreden on December 14, 1932. 


VOL. XVII, NO. 2, APRIL 1935 


. | 
| 


312 G. J. EPSTEIN AND N. S. EPSTEIN 


Four months later, the roentgenogram showed a distinct ledge over the head of the 
femur. 


Patient I., a girl, aged twenty years, was admitted to the Institute suffering from a 
congenital dislocation of the left hip. When she was eleven years old an attempt had 
been made in a country hospital to treat her by manipulative reduction. The reposition 
was a failure. Several years later resection of the femoral head was done, also at a coun- 
try hospital. 

Upon admission to the Institute, examination revealed shortening of the affected 
limb of ten and five-tenths centimeters, a marked Trendelenburg symptom, and con- 
siderable mobility of the femur along its axis. 

K6nig’s operation was performed by Prof. Vreden on March 3, 1932, and the femur 
was brought down two and five-tenths centimeters in the course of the operation. 

A year later, the shortening of the limb was eight centimeters. The patient can 
now walk satisfactorily, but, owing to the considerable shortening of the limb still 
present, the complete disappearance of Trendelenburg’s symptom could hardly be ex- 
pected. The roentgenogram reveals a marked ledge over the femoral head. 


Patient P., a boy, aged fourteen years. Examination disclosed a congenital dis- 
location of the right hip, shortening of the limb of six centimeters, pronounced Trendel- 
enburg symptom, and mebility of the femur along its axis. 

K6nig’s operaticn was performed by Prof. Vreden on September 23, 1931. 

Nineteen months later there was no mobility of the femur along its axis and a com- 
plete absence of Trendelenburg’s symptom. The patient was advised to wear an ortho- 
paedic shoe. The roentgenogram (Fig. 1) reveals a well defined ledge. 

Patient K., aged twenty years. Examination showed a congenital dislocation of 
the left hip, a marked Trendelenburg symptom, and mobility of the femur along its axis. 

K6nig’s operation was performed by Prof. Vreden on March 13, 1924. 

Nine years later the patient could walk very well, with no limp whatever. The 
roentgenogram (Fig. 2) reveals a strong ledge over the femoral head. 


At first we believed Kénig’s operation to be indicated for the majority 
of cases of pronounced congenital dislocation, and employed it even in 
cases where the femoral head rested against the lateral surface of the iliac 
bone. At present, however, we use it only in those cases in which the 
mobility of the femur along its axis is manifest,—when the new acetab- 
ulum is absent, luxation is evident, and lordosis is not very apparent. 


PATHOLOGICAL DISLOCATIONS 


Patient P., a male, aged twenty-two, first complained of symptoms at the age of 
eight. Examination revealed fistulae in the region of the right hip, shortening of the 
limb of six centimeters, and mobility of the femur along the axis. 

K6nig’s operation was performed on April 13, 1931. The roentgenogram (Fig. 3) 
reveals a well defined ledge over the femoral head. 


Patient A., aged three and one-half years. Examination revealed shortening of 
the right leg of two centimeters and mobility of the femur along its axis. 

K6nig’s operation was performed by one of us (G. J. E.) on March 3, 1925. 

Eight years later there could be observed hardly any mobility of the femur along its 
axis and Trendelenburg’s symptom was practically absent. The patient could walk very 
satisfactorily. 

PatTiENT I., a girl, aged seventeen years. She had suffered from inflammation of 
the left hip at the age of fourteen months. Examination disclosed shortening of the left 
limb of five and one-half centimeters, a positive Trendelenburg symptom, and consid- 
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Fic. 3 
Patient P., aged 22 years. Roentgenogram showing well defined roof over the 
femoral head. 
erable mobility of the femur along its axis. Roentgenograms showed deterioration of 
the femoral head. 

K@nig’s operation was performed by one of us (G. J. E.) on April 30, 1925. 

Eight years later, the patient was able to walk very satisfactorily, and the roentgeno- 
gram revealed a strong ledge over the femoral head. 

In this type of case, deformation of the femoral head and neck is 
usually observed. During the course of the disease, the old acetabulum 
becomes void and no new acetabulum is formed, owing to the lack of 
constant friction between the dislocated femoral head and the lateral 
surface of the iliac bone. This is frequently observed in cases of pro- 


nounced congenital dislocation of the hip. 
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From a study of the roentgenograms, in cases of pathological disloca- 
tion we usually observe excursion of the femur along the lateral surface of 
the iliac bone; the femur often forms a straight line with the remains of 
the neck and head. Under such conditions, it is hardly reasonable to 
expect a satisfactory result from such palliative methods of surgical 
treatment as, for instance, the operations of v. Baeyer, Lorenz, or 
Schanz. Even if the function of the gluteal muscles is improved, the 
object will not be achieved, owing to the absence of a support for the upper 
end of the femur against the iliac bone. In such cases, Kénig’s operation 
serves to prevent the femur from shifting along its axis and also increases 
the tonus of the abductors. Trendelenburg’s symptom either completely 
disappears or becomes but slightly noticeable. The use of orthopaedic 
shoes enables the patients to walk very satisfactorily. 


PARALYTIC DISLOCATIONS 


PaTIENT R., aged twenty-seven, had suffered from infantile paralysis since the age 
of three. Examination revealed laxity of the right hip and ankle. An attempt had 
been made to bring the femoral head down and insert it in the acetabulum, but the 
attempt proved to be a failure. 

K6nig’s operation was performed by Prof. Vreden on February 27, 1933. 

Three months later, the roentgenogram (Fig. 5) showed a very distinet ledge over 
the femoral head. 


Patient B., aged sixteen years. Examination showed laxity of the left hip and 
ankle, and ankylosis of the left knee as the result of a previous operation. 

Koénig’s operation was performed by Prof. Vreden in 1924. 

At the end of seven months, the roentgenogram showed a distinct ledge over the 
femoral head. A more recent check-up has not been possible, as the patient is living in 


the country 


In cases of infantile paralysis in which all of the muscles surrounding 
the joint are involved, we employ Kénig’s operation. If the femoral head 
‘an easily be brought down and placed in the normal acetabulum, the 
operator's task consists merely in preventing future displacement of the 
head. By forming a vizor—a ledge over the femoral head—a powerful 
barrier is constructed, which serves to keep the head in place. 


CONCLUSIONS 

1. K6nig’s operation is indicated in cases of irreducible dislocation, 
characterized by the absence of lordosis and “luxation planne’’, and pre- 
senting mobility of the femur along its axis,—cases in which both of the 
factors causing Trendelenburg’s symptom may be observed. 

2. In cases of pathological dislocation, characterized by complete 
deformation of the femoral head and neck, where other palliative methods 
of surgical treatment can hardly be expected to produce the desired effect, 
K6nig’s operation permits the formation of a barrier which prevents the 
femur from shifting along its axis. 

3. In eases of paralytic dislocation in which the femoral head has 
been brought down and placed in the acetabulum, the ledge formed by 
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means of K6énig’s operation serves to keep the femoral head from shifting 
upward. 

4. In cases in which the shortening is very considerable (over four 
or five centimeters), owing to the bringing into close proximity of the 
points of origin and insertion of the gluteus medius and the gluteus 
minimus, the resultant loss of tonus can hardly be restored after operation; 
hence Trendelenburg’s symptom does not completely disappear. 

5. The osteoperiosteal ledge should be made as wide as possible, 
so that when it is turned down over the femoral head it is in the closest 
proximity to the upper end of the femur. 

6. If possible, the ledge should be placed somewhat posterior to the 
dislocated femoral head to prevent the head from slipping out when the 
thigh is flexed. 

7. The use of massage, electrization, and gymnastics in the postop- 
erative period is of great importance in improving the function of the 
gluteal muscles. 


The authors wish to express their gratitude to Dr. N. E. Berg, Dr. F. A. Kopylov, 
and Dr. T. M. Stepanov for their kind permission to use the material from their Clinies. 
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ARTHRODESIS FOR TUBERCULOSIS OF THE HIP* 
BY R. I. HARRIS, M.B., F.R.C.S., TORONTO, CANADA 


Associate Surgeon, Toronto General Hospital; Consulting Surgeon, Toronto Hospital 
for Consumptives 


It has been the experience of all who treat tuberculous joints that 
bony ankylosis is the most satisfactory result which can be obtained. No 
other result assures equal permanency of cure and freedom from late 
recurrences. It is a singular commentary upon our means of treatment 
that movement must be completely sacrificed in order to stamp out this 
low-grade infection. Nevertheless, it is true that a tuberculous joint 
which has finally become ankylosed definitely recovers from the infection 
and is in no further danger of future exacerbations of the disease. The 
truth is that our means of treating tuberculosis are limited and only 
feebly effective. In the last analysis, it is the patient himself who masters 
the infection. We have no specific drug, serum, or therapeutic agent, the 
use of which will quickly kill the organisms. We are restricted to the use 
of those agents which experience has proven of value for the enhancement 
of the patient’s own powers of resistance. Of these only two are of any 
material value,—rest and sunshine. All successful measures for treating 
tuberculosis are based upon the principle of rest. Artificial pneumo- 
thorax and thoracoplasties for pulmonary tuberculosis, fixation by plaster 
and splints for joint tuberculosis, ileostomy to divert the faecal stream in 
tuberculosis of the colon, spinal fusion for Pott’s disease, and excision of 
the tuberculous knee joint—all are applications of the principle of rest in 
the treatment of this disease. It may be accepted as axiomatic that, of 
all the agents at our disposal for the cure of tuberculosis, rest is the most 
important. The more complete the rest, the greater the likelihood of cure. 

In the evolution of tuberculous joint disease, cure by spontaneous 
bony ankylosis is a rare occurrence. The much more common end result 
is subsidence of the infection, leaving the joint in a state of fibrous anky- 
losis. Such a joint, although it has some useful movement and seems free 
from infection, all too frequently contains latent organisms which can be 
stirred into renewed activity at a later date, often many years after the 
original infection seems to have subsided. Moreover, the time necessary 
to secure such a conservative cure is very long. The uncertainty of 
permanent cure and the time consumed in conservative treatment of hip- 
joint disease, contrasted with the better result obtained when spontaneous 
ankylosis occurs, invite the deliberate attempt to secure ankylosis by 
surgical treatment,—namely, arthrodesis. 

* Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, May 9, 1933. 
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EXCISION OF THE KNEE JOINT FOR TUBERCULOSIS 

In tuberculosis of the knee, the principle of arthrodesis is commonly 
applied with conspicuous success. Excision of the knee for tuberculosis 
provides a rapid and nearly certain means of cure. Experience with this 
treatment leads inevitably to the conclusion that the sacrifice of movement 
is a price well worth paying for the certainty of cure of a tuberculous joint. 
The application of the same principle to tuberculosis of the hip might be 
expected to yield similar results if bony fusion could be obtained with 
certainty. 

ARTHRODESIS OF THE HIP 
Technical Difficulties 

Arthrodesis of the hip joint is beset by certain technical difficulties 
which have hindered the development of a satisfactory technique. The 
simple plan of removing articular cartilage from both joint surfaces, which 
works so satisfactorily in the knee joint, brings new technical problems 
in the hip. Removal of the articular cartilage makes the head smaller 
and the acetabulum larger, so that accurate fit and contact are lost. 
Looseness of the femoral head in the acetabulum renders it impossible to 
maintain the denuded surfaces continuously in apposition with each other 
during the period in which fusion might be expected to occur. A further 
objection which has been raised against the intra-articular type of arth- 
rodesis of the hip—namely, that it opens areas of active tuberculous 
disease—probably has not as much weight as might seem reasonable. 
As a rule, in the case of the knee joint, the frank opening of areas of 
active tuberculosis does not lead to disaster. 

The technical difficulties involved in arthrodesis of the hip have led 
to the development of many ingenious operations. These may be divided 
into three groups: 

1. The strictly extra-articular operations in which the capsule of the 
hip joint is not opened. In operations of this type some form of bone 
graft is used to build an extra-articular strut extending from the great 
trochanter to the wing of the ilium. Albee’s bone strut and Wilson’s 
iliofemoroplasty are the best examples of this group. The idea is at- 
tractive and the operations are mechanically ingenious, but they have one 
important defect. The gap bridged by the graft is large and the grafts 
themselves are relatively small and weak for the purpose of bearing the 
whole weight of the body. Even when satisfactory fusion of the graft to 
the trochanter and ilium is obtained, fracture of the graft all too fre- 
quently occurs during weight-bearing. 

2. The second type of operation is a combined extra-articular and 
intra-articular operation. The head of the femur and the acetabulum are 
denuded of cartilage and the diseased bone is removed back to cancellous 
bone of good quality. The intra-articular procedure is then reénforced 
by some form of graft stretching from femur to ilium. The operations of 
Henderson and Eikenbary are good examples of this type. Their im- 
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portant shortcoming is the lack of firm fixation during the period of 
fusion. The disproportion in size between the head of the femur and the 
acetabulum and the loose attachment of the graft deprive the joint of 
inherent stability and render difficult the attainment of that continued 
contact of bare bone which is necessary for fusion. No form of external 
fixation in the shape of a plaster spica, however carefully it may be 
applied, will completely abolish movement in the hip joint. Some move- 
ment is always possible within the plaster. If the patient is obese, this 
movement may be considerable. Operations for fusion of the hip joint 
should provide inherent stability which is more or less independent of 
external fixation. 

3. Finally, there is the partly intra-articular, but chiefly extra- 
articular operation of which the operations of Hibbs and Ghormley are 
good examples. In these operations, the capsule of the hip joint is opened 
on its superior aspect, so as to expose the upper surface of the head and 
neck of the femur. Without disturbing the joint surfaces, a graft is 
implanted in the upper rim of the acetabulum and in the superior margin 
of the head and neck of the femur. In Hibbs’s operation, the graft is 
taken from the upper portion of the shaft of the femur, including half of 
the trochanter. In Ghormley’s operation, the anterosuperior spine of the 
ilium, together with a considerable portion of the adjacent wing, is used 
as a graft and is keyed into a slot. This type of operation is the most 
satisfactory yet developed. The gap bridged by the graft is small and to 

a considerable extent 

the grafts are self- 

locking, particularly 

in Ghormley’s opera- 

tion. More rigid fix- 

ation would be de- 
sirable. 


Requirements 


In so far as the 
hip joint is concerned, 
the requirements for 
successful arthrodesis 
are: (1) an operation 
which shall be mainly 
extra-articular in 
order to avoid the dif- 
ficulties attendant 
upon free opening of 
the joint; (2) a sub- 
stantial graft of high 
osteogenic power in 
intimate and exten- 


Fia. 1 
Drawings illustrating the operation for arthrodesis of the 
hip described. 
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sive contact with both femur and ilium; (3) a small gap to be bridged by 
the graft; (4) firm fixation and maintenance of the graft in its bed until 
fusion has occurred. 

AUTHOR’S OPERATION 

The following technique has been slowly evolved to meet these 
requirements: 

The hip joint is exposed by an adequate Smith-Petersen incision. 
The incision should extend from the junction of the posterior and middle 
thirds of the crest of the ilium to the middle of the anterior surface of the 
thigh. When the soft tissues have been raised subperiosteally from the 
wing of the ilium, this generous incision permits the whole of the soft 
tissues to be turned out as a flap, adequately exposing the whole anterior 
and superior surfaces of the hip. The capsule of the hip is then opened 
by a transverse incision along its anterosuperior aspect. The superior 
portion of the capsule is detached from the rim of the acetabulum and 
from the inner surface of the trochanter and turned backward (Fig. 1). 
With an osteotome, a large rectangular graft is then cut from the wing of 
the ilium immediately above the acetabulum. The graft must be large 
and strong and such a graft is not difficult to obtain. With an osteotome, 
the superior surface of the head and neck of the femur, as far out as the 
trochanter, is cut through and raised upward and outward, the trochanter 
acting as a hinge. The denuded surfaces of the neck and head of the 
femur and of the superior margin of the acetabulum and the wing of the 
ilium above it are then trimmed to form a continuous surface of bare bone 
onto which the graft can be slid downward to lie in accurate apposition 
throughout its whole length. A screw of bone transfixes the upper half 
of the graft through the ilium to the inner cortex. The flap from the 
upper margin of the head and neck of the femur is then laid back upon the 
lower half of the graft and is fastened with a long screw of bone which 
transfixes the cortex of the inferior surface of the neck of the femur. 
This results in such solid fixation of the graft to the ilium and to the femur 
that movement in the joint does not occur except by the application of 
considerable force. The wound is closed in layers and a long plaster 
spica is applied. The spica is maintained in place for four months. 

Although this operation has been developed independently, it cannot 
be claimed that it is original. In many respects it resembles operations 
previously used. Nevertheless, it is a deliberate and carefully considered 
attempt to overcome the difficulties involved in fusion of the tuberculous 
hip. It provides accurate and wide contact between a graft of high 
osteogenic properties and the ilium and the femur. The gap bridged is 
small. Fixation is so firm that of itself it holds the structures firmly in the 
desired relationship to one another. 


Results 
The operation has been performed upon twenty-two patients ranging 
in age from thirteen to fifty-five years. Of the twenty-two patients, one 
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Fia. 2-B 


Mrs. B., aged forty-eight years, had tuberculosis of the left hip of thirty years’ 
duration, with recent recurrence and abscess formation. At operation, the remnant 
of a large abscess was encountered. This was wiped out and the wall was excised. 
The wound healed by first intention. The hip is solid and painless. 

Fig. 2-A: X-ray, December. 1931, before operation. 

Fig. 2-B: X-ray, January 1934, twenty-five months after operation. 
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died of a pulmonary embolus shortly after his operation and one is still 
immobilized in plaster. Of the remaining twenty, sixteen have solid bony 
fusion. In four cases the fusion is not quite solid, although the condition 
of the hip in each case has been much improved by operation. In two 
‘ases tuberculous abscesses in the field of operation were encountered, but 
this has not interfered with fusion. In one of these cases the wound 
healed by first intention; in the other case, a tuberculous sinus developed, 
which later healed. Satisfactory fusion resulted. In two other cases 
sinuses developed, presumably from exposure of active tuberculosis in the 
joint. In one of these cases, the screws were later removed as sequestra, 
but in both cases satisfactory fusion occurred and the sinuses are now 


healed. 
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FRACTURES AND DISLOCATIONS OF THE CERVICAL SPINE 


BY O. C. HUDSON, M.D., HEMPSTEAD, NEW YORK 


Forty-five cases of injury to the cervical spine, including all types of 
fractures and dislocations, were observed on the services of Dr. William 
L. Sneed and Dr. B. W. Seaman at the Nassau Hospital, Mineola, New 
York, from January 1, 1930 to January 1, 1934. A study of the x-rays 
was made possible through the courtesy of Dr. P. A. Williams and Dr. 
N. H. Robin of Hempstead, New York. The end results have been ob- 
tained in all but nine cases,—two patients are still under treatment and 
seven could not be located for follow-up examinations. 

In this series, males were affected thirty-two times and females 
thirteen times. The ages varied from eleven to sixty-seven years. The 
greatest number of cases occurred in the decade from thirty-one to forty 
years of age. 

The age incidence is as follows: 


No. of Cases 


Ages 


Occupation played no part in the causation of the injury, as shown by 
the following analysis: 


Occupation No. Occupation No. 

1 


Investigation of the causes of the injuries yields the following in- 
formation: 


Cause No. 
Struck by an 
Struck top of automobile going over bump....................... 2 
1 

1 


Fell from aerial horizontal bar..................cccccccccccccees 
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Fell from seaffold . 

Fell down flight of ele. 

Fell out of swing, landing on bead . 

Violent twist of head . eer 

Struck by boom of crane. 3 

Struck head on limb riding ack . 

Struck on he ad by bas ar, fell hitting wry 


Injuries received while riding in an automobile or being struck by an 
automobile caused 50 per cent. of the injuries in this series; diving caused 
approximately 10 per cent. 


The year incidence of the cases is as follows: 
No. of Cases 


Year 


Site of Injury 

The part of the cervical spine most frequently injured was the body 
of the vertebra. These fractures were of the compressed type. The 
fifth and sixth cervical vertebrae were most often injured. The trans- 
verse processes, odontoid processes, spinous processes, laminae, and 
pedicles were injured in the order mentioned. Dislocations frequently 
accompanied the fracture of the body of the vertebra, with fractures of the 
posterior arch. Four unilateral dislocations have been seen; such a 
dislocation can only occur between the axis and atlas. 

The following table gives the sites of the lesions: 


Site No. of Cases 

Compressed fractures of the body... . 2% 
Sixth cervical . 8 
Seventh cerv ical : l 
More than one cody involv ad 4 
Fracture of the odontoid process................ 4 
Fracture of the transverse processes. ............ 6 
Fracture of the spinous process. . . 3 
Fracture of the laminae . 3 
Fracture of the pedicles . ea aie 2 
Unilateral dislocation between axis atla 4 
Multiple fractures. . 16 
11 


Fractures with 


Treatment 

The treatment in these cases was conservative. Traction with a 
halter, followed by the application of a plaster jacket, was used in all 
cases, except those in which the termination was fatal. 
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No operation was performed in any case of fracture of the cervical 
spine. It is believed that when permanent damage is done to the cord 
clinically, there is no hope offered by laminectomy. When the damage is 
secondary, the patient can recover the maximum power without the addi- 
tional shock of an operation. Plaster Calot jackets were used for from 
twelve to sixteen weeks following injury and then a leather collar was 
applied for sixteen to twenty-five weeks more. 


Length of Time in Bed 

Patients with fractures of the spinous and transverse processes were 
not kept in bed if symptom-free. Patients with fractures of the laminae 
and pedicles were kept recumbent for four weeks. 

In the simplest cases of compressed fracture of the body, the patients 
were kept in bed for four weeks; twelve weeks was the period of recum- 
beney in the very severe cases where there was marked displacement. 
The average time that a patient was kept recumbent was eight weeks. 
Karly in the series, one patient was allowed up too soon, with resulting loss 
of position and a poor end result. 

Patients with unilateral dislocations of the axis and atlas were kept in 
bed for approximately four weeks. 


Deaths 

There were six deaths in this series. Three patients died within 
twenty-four hours of the accident; one died in forty-eight hours; and the 
other two died four days and nine weeks later, respectively. Five of the 
patients had a complete transverse myelitis from the time of the accident 
and one had an incomplete transverse myelitis. The patient with the 
incomplete lesion lived nine weeks and died of empyema following lobar 


pneumonia. 


Neurological Symptoms 

Objective neurological symptoms were present in ten cases. In 
five cases in which the termination was fatal, complete transverse myelitis 
followed immediately after the accident. 

Patient T. B., who had an incomplete myelitis immediately following 
There was a paresis of all the muscles of the right 


the accident, died. 
There was paralysis of all 


lower extremity, with intense paraesthesia. 
muscles of both hands as well as weakness of the left triceps and supi- 
nator muscles. 

Patient F. C. had a paresis of the left arm and hand shortly after the 
accident. Treatment by plaster splints was instituted with recovery in 
three months. 

Patient H. W. had a paresis of the left arm and hand and right hand 
without sensory changes. Splints were applied and he recovered in two 
and one-half months. 

Patient P. H. had an area of decreased sensation over both hands and 
forearms and a weak grip. He recovered. 
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Patient C. R. developed a complete paralysis of the right foot and leg 
twenty-four hours after the accident. Sensation had decreased over the 
right foot. He had retention of urine for six weeks. The right foot was 
splinted and recovery was complete in eight weeks. 


End Results 
The end results obtained in this series of cases are as follows: 


Results No. of Cases Per Cent. 
Deaths (all due te compressed fractures)... ... 6 13.33 
Fair. 5 11.11 
her. 4 8.89 
Under 2 4.44 


The end results with reference to the site of fracture may be tabulated 


as follows: 


Good Results (46.67 Per Cent. of Cases) No. 
Fractures of the transverse 


Fracture of the body (compressed ) 

Fractures of the laminae . See 1 
Unilateral dislocation of the axis : ond atla ee eee ere 3 


Fair Results (11.11 Per Cent. of Cases) 
Fracture of the body (compressed) . 
Fracture of the transverse process . is 
Fracture of the pedicle and transverse process . 
Practure of the edomteid proces... .. 


Poor Results (8.89 Per Cent. of Cases) 
Fracture of the body . aaa 
Fracture of the body and odontoid .. 
Fracture of the body . 
Unilateral dislocation of the axis on the atlas..................... 


DISCUSSION OF CASES 


Case 1. This patient was allowed up too soon. If he had been kept 
recumbent for a long time, a better functional result would probably have 
been obtained. This case is one in which a spinal fusion, using either the 
Hibbs or the Albee technique, would have been better than the conserva- 
tive form of therapy. It does not seem probable that a late spinal-fusion 
operation in this case would have reduced the permanent disability. 

Case 8. The patient refused to remove the collar and was still wear- 
ing it spasmodically when seen one year later. As this is a litigation case 
and not yet settled, it is believed this plays a part in the patient’s sub- 
jective symptoms. There has been a marked increase in the hypertrophic 
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arthritis since the accident, which could account for all the present 
symptoms. 

Case 9. The exact pathology in this case could not be stated, al- 
though it is felt that the patient sustained a partial luxation of an articular 
facet. 

Case 12. Before reduction, the patient had a left torticollis, and 
could move his head to the left, but not to the mid-line. After reduction 
and recovery from the anaesthesia, the patient stated that there was no 
pain and that he could move his head freely. 

Case 13. It was impossible to get an x-ray before reduction as this 
fracture occurred on New Year’s Eve. This is believed to have been a dis- 
location between the first and second cervical vertebrae. 

Case 14. The attempt to change the plaster at the end of the six 
weeks caused a recurrence of allsymptoms. The patient was then put to 
bed for two weeks, with rapid disappearance of all symptoms. 

CONCLUSIONS 

The usual fear of fatalities following injuries to the cervical spine 
is not warranted. 

Cases of injury to the cervical spine with immediate cord damage and 
objective findings of a complete myelitis have a hopeless outlook for re- 
covery. 

Cases of injury to the cervical spine with no cord damage have an 
excellent outlook for recovery. 

Cases of injury to the cervical spine with incomplete or delayed cord 
injury have a fair outlook and certainly will improve. 

Conservative therapy offers the patient the best prospect for recovery 
with a maximum of motion. 

Laminectomy has not been tried in this series of cases. 

Operative spinal fusion has not been tried in this series of cases. Oc- 
casionally spinal fusion may be indicated in cervical-spine injuries. 

Prolonged immobilization is the best form of treatment. This should 
be continued past the time when x-rays show an excellent callus formation. 

Severe injuries and fractures of bone may be present without roent- 
genographie evidence of the lesion until the healing and callus have been 
developed. 

Traumatic arthritis may develop after any severe spine lesion. 

Reduction of unilateral dislocations between the first and second 
cervical vertebrae under anaesthesia is the method of choice. 
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INTRACAPSULAR FRACTURES OF THE NECK OF THE FEMUR 
A StmpLe METHOD FOR PROPERLY PLACING THE BONE GRAFT * 
BY J. VERNON LUCK, M.D., LOS ANGELES, CALIFORNIA 


From the Department of Orthopaedic Surgery, Los Angeles General Hospital 


The following simple method was devised, primarily, because of a 
desire to accurately employ bone grafts in the treatment of recent intra- 
capsular fractures of the femoral neck without doing an arthrotomy. The 
presence of an arthrotomy, however, does not detract from the usefulness 
of the method. The technique, briefly, consists of the use of a Kirschner 
wire (Fig. 1, A) to act as a pilot for a drill (Fig. 1, D) that is enabled to 
rotate around the wire by a small hole bored through the longitudinal axis 
of the drill. Except for the hole through its longitudinal axis, the drill is 
similar to the electric fraise burr in the Albee! bone mill. 

Previous to the time when the method to be described was developed, 
a similar procedure was devised for accurately inserting the Smith-Peter- 
sen pin. While the technique was being perfected, a review of the litera- 
ture revealed that Johansson? of Gotemberg, Sweden, had, in a prelimi- 
nary report, already described essentially the same procedure. Since that 
time King’, Henderson‘, Jones*, and others have also employed the 
procedure. The methods of inserting the Kirschner wires were essen- 
tially the same. A fluoroscope or some type of anglemeter was recom- 
mended to facilitate directing the pilot wire. As an added guide, King* 
inserted a wire by fluoroscope parallel to the femoral neck and just pos- 
terior to it. A modified Smith-Petersen pin, with a hole through its cen- 
tral longitudinal axis, was generally used. The author employs the 
standard Smith-Petersen pin. A hole, large enough to easily admit the 
Kirschner wire, is bored in the head of the pin. The wire, after passing 
through the head, follows along in one of the channels formed at the 
junction of the flanges. The tendency for the distal end of the pin to 
deviate from the pilot wire is prevented by a metal ring, hanging inside 
of which is a small wedge that keeps the pilot wire pressed to the center of 
the channel. This ring is slipped over the distal end of the pin. As the 
pin is driven into place, the ring passes backward until it reaches the 
head; at this point the wedge above mentioned swings out of the channel 
on a hinge, and permits the ring to slip off over the head of the pin. 


TECHNIQUE 
The patient is placed on a fracture table, the fracture manipulated, 
and the extremity is brought into a position of internal rotation and 


* Presented at the Second Annual Meeting of the Western Orthopaedic Association, 
Los Angeles, November 9, 1934. 
+ Received for publication, November 2, 1934. 
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Fig. 1 


A. Kirschner wire which acts as a pilot for canalized drill. 

B. Hemostat to prevent pilot wire from rotating with drill. 

(. Dowel shaper of the Albee bone mill, used to drive drill at right angles to 
motor. 

D. Drill, eanalized by a small hole bored through its longitudinal axis to enable 
drill to rotate around pilot wire. 

E. Neck of femur. 

F. Electric motor. 


abduction with the hip and knee slightly flexed. The manipulation, as 
Gaenslen® has suggested, usually includes manual traction with the thigh 
flexed 90 degrees to correct overriding of the fragments, and to extract 
any portion of the posterior capsule that may be’torn and interposed be- 
tween the fragments. Before taking anteroposterior and lateral roent- 
genograms to verify the reduction, a wire is laid on the thigh, or inserted 
in the soft tissues directly anterior to the neck of the femur; this facilitates 
the directing of the pilot wire in the next step of the procedure. 
Following a satisfactory reduction of the fracture, a Kirschner wire 
is drilled with a Mathews? hand drill through that part of the femoral 
neck which is most suitable for a bone graft. A proper placement of the 
wire is facilitated by internally rotating the extremity 30 to 35 degrees. 
It has been noted that with the extremity in this position the neck of the 
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femur usually lies in a 
horizontal plane with 
the body. The wire 
should enter the shaft 
of the femur about one 
finger-breadth below 
the ridge from which 
the vastus lateralis 
muscle originates. 
This ridge forms the 
lower portion of the 
greater trochanter and 
is usually palpable. 
The wire is passed 
through the widest 
part of the neck by 
directing it upward at 
an angle about 10 
degrees greater than 
the one which the neck 
forms with the shaft. 
Kither fluoroscope 
or an anglemeter may 
be used to more ac- 
curately direct the 
wire at thisangle. By 
carefully following this 
course, the wire 
reaches the cortex of 
the head above the 


Fig. 2 
Anteroposterior view after reduction of fracture and 
insertion of wires. 
Wire /: Serves for fixation of head fragment to pre- 3 = _ 
vent rotation or deviation of this fragment. fov sas - ntralis. This 
Wire 2: Used as pilot wire for drill. is desirable because 
Wire 3: Withdrawn because wire 2 occupie e better . . 
thdrawn because wire 2 occupied the bette the canalized drill, for 


position. 
which the wire is to 


serve as a pilot, will be directed above the blood vessels that enter and 
leave the head by way of the ligamentum teres. A second wire is in- 
serted at a slightly different angle and position; then, following the 
check-up roentgenograms, the better placed wire of the two is retained 
as the pilot wire (Fig. 2, Wire 2), and the other withdrawn (Fig. 2, Wire 3). 
Another wire is inserted through the blunt tip of the greater trochanter 
and drilled straight in until it is well into the head fragment (Fig. 2, Wire 
1). This wire serves for fixation of the head, preventing rotation or 
deviation of this fragment when the canalized drill is used later. 

The position of the wires should be checked by anteroposterior and 
lateral roentgenograms. Lateral views are indispensable in determining 
the exact position of the wires and fragments. The method described by 
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Johnson * would seem 
to be the most satis- 
factory for obtaining 
a true lateral view. 
The Johnson tech- 
nique for taking these 
views is quickly mas- 
tered and requires no 
special equipment. 
Before taking a lat- 
eral view each wire 
must be individually 
marked. This may 
be done by the use of 
small lead rings or 
beads; the lead O's 
used in x-ray number 
plates serve well. 
With the frac- 
ture reduced and the 
pilot wire and fixa- 
tion wire accurately 
placed, the patient is 
taken to the operat- 
ing room where the 
second half of the 
procedure is carried 
out. Up to this 


point the operation Fig. 3 

is conducted without Position of fragments and wires in the lateral view. 

employing a general Small lead rings are used to differentiate the wires in this 
view. 


anaesthetic. The lateral view is indispensable in determining the 
An incision two  ¢*#¢t position of the wires and fragments. 

inches long is made 

where the pilot wire enters the skin, and a small area of the femoral shaft 
is exposed where the wire enters the cortex. The canalized drill (Pig. 1, 
D) is set into the dowel shaper (Fig. 1, C) of the Albee! bone mill. The 
dowel shaper is used because it furnishes a means of rotating the drill at 
right angles to the drive shaft of the motor. This arrangement permits 
the lateral end of the pilot wire to protrude free from the end of the drill. 
When the drill is driven, the protruding end of the wire is held with a 
hemostat to prevent any possibility of the wire rotating with the drill 
and making its way into the pelvis. The drill is advanced the proper 
distance, as previously determined by measuring the roentgenograms and 
the depth of the pilot wire. The drill is then removed and the fracture 
site curetted. A small loop curette, bent to a right angle one-half 
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inch from its distal end, is directed into the drill hole until it reaches the 
fracture site. A Murphy two-prong rake retractor is hooked into the 
lower margin of the drill hole and the femoral shaft retracted laterally. 
This gives adequate distraction of the fragments to permit a curettement 
of the fracture site. The bone graft is 

taken in the usual manner. If a tibial graft (a 


is used, the cortical entrance of the drill hole 
is chiseled square to admit the bone graft 
which is one-half inch wide. After the 
graft is tapped into place, the fragments are 
impacted by a few blows on a short piece 


Fig. 4 Fig. 5 
Position of bone graft in anteroposterior view. Position of bone graft in 
lateral view. 
of three-quarter-inch steel tubing, set against the femoral shaft adjacent 
to the drill hole. The operation is completed by closing the wound and 
applying a spica and a half cast. 

In several of the cases operated upon thus far, it has been either in- 
advisable or inconvenient to do the operation promptly after the patient 
sustained the injury. In these instances the procedure has been to reduce 
the fracture and apply the cast; then, when the cast has dried, a window 
is made over the trochanteric region, through which the operation is per- 
formed when conditions permit. This variation in technique has proved 
very satisfactory. 

In cases where an arthrotomy is done, the pilot wire is often inserted 
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more or less by direct vision. The extremity is externally rotated, and 
the fragment ends are thoroughly cleaned and freshened. Through a 
short lateral incision the pilot wire is inserted one or two centimeters be- 
low the lower border of the greater trochanter, and directed in, until it 
presents itself just superior to the center of the fractured surface of the 
shaft fragment. The extremity is then internally rotated, the fracture 
reduced, and the wire advanced until it reaches the cortex of the head 
fragment. The remainder of the procedure is as previously described. 

Internal fixation is being used more and more in certain of the recent 
cases. In the cases operated upon thus far, the bone graft or Smith- 
Petersen pin has been placed with considerable precision, and there has 
been little or no evidence of shock. The results thus far are most en- 
couraging. In a later communication an end-result study of the use of 
internal fixation in recent cases will be reported. 

Since the canalized drill (Fig. 1, D) was devised two years ago, it has 
been used in fourteen cases, most of which were operated upon soon after 
the fracture was sustained. Of the recent fractures, an arthrotomy was 
done in only one instance; of the ununited fractures an arthrotomy was 
done routinely. 

Since this paper was written, Macey and Henderson * have reported a case of an 
ununited fracture of the neck of the femur treated by a bone graft. At operation they 
used a procedure similar to the one employed by the author. 
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INJURIES INVOLVING THE ILIUM 
A New TREATMENT 


BY S. A. JAHSS, M.D., NEW YORK, N. Y. 


The utilization of the lever principle occurred to the author while 
treating a case of fracture of the ascending and descending rami of the 
pubes, with displacement. 

The history of the case, symptoms, and physical findings are 
superfluous. The injury sustained was a fracture of the ascending 
and descending rami of the pubes on the right side, with displacement 


(Fig. 1). 
TECHNIQUE 


Heavy felt padding was placed at the proximal medial ends of the 
thigh, over the heads of the fibulae and the lateral malleoli. Both lower 
extremities were immobilized in plaster, from the groin to the toes, with 
the knees in complete extension and the feet at an angle of about 90 
degrees. The receptors for the turnbuckles were incorporated in the 
plaster proper,—one set, which was superficial, near the groin; the other 
set, which was deep, at the lower part of the legs. The plaster was 
heavier at these points. The greatest depth of the turnbuckle was exactly op- 
posite to the direction of the force. All the receptors were placed medially. 


Fia. 1 


Fracture through ascending and descending rami of pubes. Before reduction. 
Note the marked narrowing of the obturator foramen, due to the overriding of the 
fragments, and the break in the pelvic inlet. 
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—C 
‘ 
B B b 
i 
ALC a 
Fig. 2 
Before reduction. Note the moderate Fig. 3 
abduction present. cits After reduction. Note the 
AC and ac, lower extremities in plaster; distance between C’ and ¢ as 
C and ¢, groin, upper limits of plaster dress- compared with Cc (Fig. 2). 
ings; Bb, position of closed turnbuckle and 
position of fulerum; Aa, position of open 
turnbuckle at lower part of legs. 
Arrows show direction of effort, Aa, and After the plaster was ab- 
of force, Ce. solutely dry, the limbs were 


moderately abducted. A 
closed turnbuckle was placed between the proximal receptors and an open 
turnbuckle, seventeen and one-half inches long, between the distal turn- 
buckles (Fig. 2). The closed turnbuckle was then slowly opened. This, 
of course, made the ligaments of the hip joints tense and tended to pull the 
pelvis open. (This was accomplished by the spreading of the upper ends 
of the plaster dressings which acted on the upper ends of the femora.) 


Fia. 4 


After reduction. Obturator foramen normal in outline. Note reestablishment of 
outline in pelvic inlet. Compare with Fig. 1. 
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The distal turnbuckle was then slowly closed. This was the effort end 
of the lever; the proximal turnbuckle acted as the fulcrum only. The 
force was applied at C and ¢ (Fig. 3). (The direction of the effort and 
force is marked by arrows.) As a result of this action of the turnbuckles, 
the space between the upper ends of the thigh was widened and that 
between the lower ends of the legs lessened (Vig. 3). 

The results of this leverage on the pelvis can be seen by a study of 
the roentgenogram (Fig. 4). Just how much force should be applied 
through the turnbuckles was problematic, but, in this case, the determin- 
ing factors were the immediate relief of pain in the pubie region upon 
coughing or sneezing, and the correction shown in the roentgenogram. 

The reduction itself can be accomplished in the short time 

necessary to open one 


turnbuckle and close 
4 the other. 
The advantages 
_ = , of this treatment are: 
1. Excellent realign- 
f ment of the fracture 
aa is obtained. 

2. The inlet and out- 
let regain their nor- 

y . mal measurements. 
= . 3. There is immedi- 

| A ate relief of pain. 


4. The patient is 


Note that the proximal turnbuckle is now open (origi- able to sit up. 
nally closed) and that the distal turnbuckle is now closed 5, No soiling, ete. 
(originally open); also how the upper and lateral parts of the 6. No anaesthetic is 
plaster dressings are separated from the thighs proper. Is 


Fic. 5 


required. 

Realizing the possibilities of a broader utilization of leverage in the 
treatment of injuries involving the ilium, the author carried out an ex- 
perimental study in the mortuary. 


EXPERIMENTS 


Central Fractures of the Acetabulum 


A good part of the roof of the acetabulum was removed and the head 
of the femur was driven into the pelvis (Fig. 6). For reduction of this 
type of fracture, a very heavy proximal turnbuckle must be used. As 
soon as reduction has been accomplished (Fig. 7), the affected limb should be 
immobilized in a long plaster spica in a position of extreme abduction and 
full extension. The reason for applying a plaster spica is that so much 
force is required for reduction that the unnecessary discomfort due to 
stretching and pressure over a period of a few weeks would be both foolish 
and hazardous. The placing of the open and closed turnbuckles is the 


THE JOURNAL OF BONE AND JOINT SURGERY 


j 

; 
ig 
a 


341 


5 INVOLVING THE ILIUM 


INJURIE 


OE 1} PuB 


JO Jo uoTpISOd 


‘DIY 


ol 


JO 
SBM JO PBI] JO WV) “WNIYIST OF JO 


9 


35 


. 2, APRIL 193 


NO 


VOL, XVII, 


4 
| | 
| 
= 
* 
| 
‘ 


342 S. A. JAHSS 


8 


Separation of symphysis pubes. 


same as in pubic fractures, but the limbs must be very widely abducted 
(long turnbuckles). 


Separation of the Symphysis Pubis 


Since such splendid results have been obtained by a spreading of the 
pelvis, it was suggested that, should the work of the two turnbuckles be 
reversed, the heads of the femora would produce direct pressure on the 
acetabula and so bring the ilia together. 

Heavy felt padding was placed over the greater trochanters and the 
medial malleoli. Plaster dressings were applied from the groin to the 
toes, the upper lateral limits of the dressings being the upper margins of 
the trochanters. The pubic arch was then dissected and freed, and a 
separation of the symphysis was produced (Fig. 8). The limbs were then 
slightly abducted; the open turnbuckle was placed medially and the 
closed turnbuckle was placed distally (Fig. 9). The proximal turnbuckle 
was then closed and the distal turnbuckle was opened (Fig. 10). The 
effect upon the separation can be seen in Figure 11. 


Fracture of the Ascending and Descending Rami of the Pubes 


Since it was desired to study further the spreading action of the 
treatment, the symphysis pubis was wired (there was no other cadaver 
available at the time) and an osteotomy was done through the ascending 
and descending rami of the pubes. Displacement was accomplished 
(Fig. 12) by lateral pressure, and the turnbuckles were reversed (a very 
long turnbuckle was placed distally). The proximal turnbuckle was 
completely opened and the distal turnbuckle was completely closed. As 
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te Bre" b 

A a 

9 Fig. 10 

Before reduction. Lettering After reduction. Note narrowing of 
same as Fig. 2. Here, the space between upper ends of thighs (be- 
proximal turnbuckle is open tween C’ and c’). Compare with Fig. 9. 


and the distal turnbuckle is 
closed. Note wide space be- 
tween upper ends of the thighs, 
due to separation of symphysis. a result, not only was the displacement 
overcome, but a separation of the frag- 
ments of between one and one-half and two inches took place (Fig. 13). 
The limbs were then flexed and extended, but there was no movement of 
the fractured ends. In other words, complete immobilization of the frac- 
ture was not affected by motion in the hips. This was also true after re- 
duction of the separation of the symphysis pubis. 
Further opportunity was afforded to test this method in the following 
case of fracture of the pelvis. 


Fie. 11 


After reduction of separation of symphysis pubes. (See Fig. 8. 
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Fig. 12 


Fracture through ascending and descending rami of the pubes. Note same dis- 
placement as in case actually treated (Fig. 1). 


CASE REPORT 
The patient was admitted to the Lenox Hill Hospital * in a semicomatose condition 
as the result of an automobile accident. The urine was tinged with blood. The 
patient developed a pneumonia of the right middle lobe and, for that reason, nothing 
could be done for his pelvic injuries until two weeks later. 


Fic. 18. Marked separation of fractured ends. 
* Service of Dr. Otto Pickhardt. 
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A roentgenogram (Fig. 14), taken at this time, shows a comminuted fracture of the 
right ilium, pubes, and ischium, with marked displacement of the fragments. The head 
of the femur is displaced into the pelvic cavity proper and appears to be resting on the 
sacrum. The head of the femur has pushed the fragments ahead of it and is in such close 
contact with them that the normal joint space has been completely obliterated. The 
lesser trochanter is impinging on the ischium proper. The right pelvic cavity seems to be 
completely obliterated. 

No thorough examination could be made because of the weak physical status of the 
patient and the severe pain present when motion was attempted. A concavity over the 
region of the greater trochanter could be seen quite easily instead of the convexity which 
is normally present. The greater trochanter could not be palpated. 

Treatment according to the author’s method was carried out. 

A roentgenogram (Fig. 15), taken a few minutes later, shows a complete reduction 
of the central displacement of the head of the femur and reestablishment of the normal 
joint space. At this time, a separation of the symphysis pubis could also be seen which 
was not visible before. 

It is the author’s belief that, although this separation appears to be of major propor- 
tions, it is far more apparent than real. The entire pubes with part of the ischium is 
greatly displaced laterally, obliterating the obturator foramen. It can easily be visual- 
ized that, should this fragment be reduced, the separation of the symphysis pubis would 
be almost negligible. 

No anaesthetic, either local or general, was used. 


4 
4 


Fig. 14 


Before reduction. Comminuted fracture of the ilium, pubes, and ischium with 
marked displacement of the fragments. Head of femur apparently resting on the 
sacrum. No joint space. Obliteration of the right pelvic cavity. 
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Fig. 15 


After reduction. Restoration of the hip joint and pelvie cavity. 


SUMMARY 


Based upon the results obtained in two actual cases and in three 
experiments on the cadaver, it is possible to obtain reduction of fracture 
of the pubes (ascending and descending rami), separation of the symphysis 
pubis, and central fracture of the acetabulum. 

After being properly padded, each limb, from groin to toes, is im- 
mobilized in plaster in which are incorporated the receptors for two 
turnbuckles. 

In the treatment of the pubic fracture, the limbs are moderately ab- 
ducted and the open turnbuckle is placed distally, while the closed turn- 
buckle is placed proximally. 

In treating the central fracture of the acetabulum, the limbs are 
widely abducted and the turnbuckles are placed in the same way as for 
the pubie fracture. 

For the separation of the symphysis pubis, the limbs are slightly 
abducted and the open turnbuckle is placed proximally, while the closed 
turnbuckle is placed distally. 

Much of the force of the leverage was lost, as the limbs tended to go 
into a position of external rotation. To combat this, two turnbuckles are 
now placed proximally,—one anteriorly and one posteriorly, the posterior 


turnbuckle being used as a derotator. 
The author is greatly indebted to Dr. Walter I. Galland who treated the case 


reported. 
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BACKWARD DISPLACEMENT OF THE FIFTH LUMBAR VER- 
TEBRA: AN OPTICAL ILLUSION 


BY THEODORE A. WILLIS, M.D., CLEVELAND, OHIO 


Notwithstanding reversal of social and economic beliefs by an allitera- 
tive political administration, nature’s law of gravity still holds. Water 
doesn't, of its own accord, run up hill; nor does a stalled motor car coast 
in that direction. To the discomfiture of the writer these facts were 
recently impressed upon his skeptical mind, and optical illusions will al- 
ways be a part of his memories of the Wyoming mountains. Still brood- 
ing over the financial losses occasioned by the above experiences, he was 
immediately intrigued by recent descriptions of fifth lumbar vertebrae 
subluxating up the steeply inclined surface of the sacrum. Where was the 
illusion here? 

In all discussions of backward luxation of fifth lumbar vertebrae, the 
diagnosis of this lesion has been based on the relation of the posterior 
border of the lower articular surface of the last lumbar vertebra to the 
posterior border of the upper surface of the sacrum. Though in the illus- 
trations offered in proof of such displacements the former border is shown 
to be posterior to the latter, the anterior borders of these same surfaces 
seem to be in normal alignment. Measurement of the opposed lumbar 
and sacral surfaces in these illustrations reveals the secret of the illusion. 
In every instance the anteroposterior diameter of the sacrum is less than 
that of the last lumbar segment. While the anterior borders are in align- 
ment, the posterior borders overlap. 

To determine whether or not there is a normal difference in depth of 
the opposing lumbar and sacral articular surfaces, these were measured in 
fifty consecutive skeletons in the catacombs of the Hamann Museum. 
In only seventeen were they found equal. In thirty-three the anteropos- 
terior diameter of the sacral surface was from one to four-sixteenths of an 
inch less than that of the opposing lumbar surface. Analysis of these sur- 
faces showed the difference in anteroposterior depth to be due to the con- 
formation of the posterior borders of the sacral surfaces. These varied 
from convexity to concavity toward the neural canal, while the posterior 
lumbar borders were regularly convex. The illusion of posterior dis- 
placement of the lumbar segment, then, can be attributed to relative 
shortening in anteroposterior diameter of the first sacral segment (Figs. 
1-A, 1-B, and 2). 

Two tracings were made of an illustration in a recent essay describing 
this ‘‘displacement”’. These were superimposed with the posterior bor- 
ders of the Jumbar and sacral articular surfaces aligned. There was then 
a definite overhang of the anterior lumbar border (spondylolisthesis?), and 
the sacral articular facets were behind the lumbar (Fig. 3). 

There has been a minor disagreement as to whether or not the angle 
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1-A 


Photograph of the superior surface of the sacrum and inferior surface of the last 
lumbar vertebra of skeleton 1182. Note convexity of the posterior border of the i 
sacral surface. 
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Fig. 1-B 


Photograph of the sacrum and last lumbar segment of skeleton No. 1097. Note 
concave posterior border of the sacral surface. 


from which a roentgenogram is made is of importance in demonstrating the 
“‘displacement’”’. Naturally, if the skeleton chosen for a model is of the 
34 per cent. having equal opposing last lumbar and first sacral surfaces, no 
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view will show a discrepancy. But if, by chance, the model is one of the 
66 per cent. of skeletons having unequal anteroposterior diameters of these 
surfaces, the x-ray, to show the discrepancy, must be so directed that it 
will outline the most posterior portions of the two segments (Fig. 4). 

Johnson! found the amount of ‘displacement’ in twelve patients 
to vary between 0.3 centimeters and 0.7 centimeters, which is from slightly 
less than one-eighth of an inch to slightly more than one-fourth of an 
inch. He believes that the condition exists in at least 10 per cent. of 
patients with back symptoms. Smith? found the overlap to vary from 
one-eighth to one- 
fourth of an inch, ex- 
cept in two patients 
where it was, respec- 
tively, five-sixteenths 
and seven-sixteenths 
of an inch. He also 
believes that the le- 
sion is quite common. 

Of fifty consecu- 
tive museum. skele- 
tons the diameters 
under discussion 
were equal in seven- 
teen (34 per cent.). 
In the remaining 
thirty-three (66 per 
cent.), the sacral di- 
ameters were from 
one-sixteenth to one- 
fourth of inch 
shorter than the lum- 
bar, four of them 
reaching the latter 
figure. 

It seems, then, 
that careful measure- 
ment of the bones in 
unselected skeletons 
demonstrates a dif- 
ference in anteropos- 
terior diameter six 
times as frequently 

Lateral roentgenogram of last lumbar vertebra and as does the lateral 
sacrum of skeleton 1097. When only the posterior borders roentgenogram In pa- 
of their opposing surfaces are considered, there appears to tients having back 


be a backward displacement of the lumbar segment on the eae? © 
sacrum. symptoms,—this in 


Fig. 2 
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spite of the fact that the latter, with the tube thirty-two inches and 
the sacrum eight inches from the film, magnifies the discrepancy by 25 
per cent., making one-fourth of an inch difference of the bone surfaces 
five-sixteenths of an inch on the 
film. Apparently variations of less 
than one-eighth of an inch on the 
film are not noticeable. 
Considerable importance in the 
production of the displacement, and 
of associated symptoms, has been 
attributed to downward and back- 
ward movement of the fifth lumbar 
articular facets. Since the trans- 
verse axis of lumbosacral flexion 


and extension is considerably an- 
terior to the facets, this downward Fic. 3 
and backward movement, as well 

Tracings of an illustration of backward 
as “wedging” of the lumbosacral displacement of a fifth lumbar vertebra 
intervertebral disc, is simply a part (Smith Fig. 5). Broken line shows posi- 

tion of the sacrum when the posterior lumbar 
of extension of this Joint. Habit- and sacral borders are aligned. 
ual extension of any joint gives rise 
to symptoms of chronic strain, which no doubt can be relieved by fusion of 
the affected bones. Thus Smith finds that while the ‘displacement was 
unchanged, except in one patient, after fusion, the pain was relieved in 
all but one of the nineteen cases operated upon. The pain then could not 
have been due to the 
displacement itself. 
The operation elimi- 
nated the supporting 
role of ligaments and 
muscles, and it is 
reasonable to suppose 
that, in the absence of 
diseased tissue, pain 
relieved by this means 
had been caused by 
undue strain upon 
these structures, 

Though this so 


lic. 4 


called displacement 
has not been held 
directly responsible 
for low back pain, the 
two have been very 
definitely associated. 
Actually the differ- 
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Tracings of Photograph of 1097 (Fig. 1-B). Solid line is 
the upper surface of the sacrum. Broken line is the in- 
ferior surface of the last lumbar vertebra. OX is the 
distance by which, in a straight lateral roentgenogram, the 
lumbar segment would appear to be posteriorly displaced 
on the sacrum (see Fig. 2). This distance would decrease 
as the tube moved either forward or backward from the 
straight lateral position, disappearing entirely when the 
angles COB or C’OB’ were passed. 
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ence in anteroposterior diameter of the last lumbar and first sacral bodies 
is due to encroachment of the neural canal upon the bodies. As the pos- 
terior elements of the sacral vertebrae fuse behind the canal, the latter 
approximates the fused sacral bodies, hollowing out their posterior sur- 
faces. 
As arule the first sacral segment is convex posteriorly, but less so than 
the last lumbar. The second and lower sacral segments are usually con- 
cave. In some individuals the first sacral presents this characteristic of 
thesecond. It is, then, another of those lumbosacral anomalies associated 
with numerical variation of vertebrae. Because it is found no more fre- 
quently in painful backs than in museum skeletons, it is probably of no 
clinical importance, and is certainly not to be considered a displacement. 


The writer is indebted to Dr. T. Wingate Todd, Professor of Anatomy and Director 
of the Hamann Museum, for access to the material and use of the facilities of his De- 
partment. 
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SEPARATION OF THE CAPITAL FEMORAL EPIPHYSIS 


BY ANDREW R. MACAUSLAND, M.D., BOSTON, MASSACHUSETTS 


From the MacAusland Orthopaedic Clinic 


The lack of end-result studies in literary contributions on the subject 
of slipping of the capital femoral epiphysis, and the question of the efficacy 
of the closed reduction in treating this lesion, induced the writer to review 
the series of cases that have been treated at the MacAusland Clinic. 
During the past twenty-two years, forty-five cases of slipped epiphysis of 
the upper femur have been seen in this Clinic. Twenty-nine of these 
cases were treated by the Whitman method, which proved to be efficacious, 
and which afforded results more favorable than the majority of those 
reported in medical literature. 

The forty-five cases in our series ranged in type from the early case, in 
which the slipping was practically negligible, to the case of long standing, 
in which arthritic changes had developed. The left hip was involved in 
twenty-three cases, and the right in eighteen cases. In two cases the in- 
volvement was bilateral, and in two cases no notes were recorded. Eighty 
per cent. of the patients were males. The ages of the male patients, ex- 
clusive of two adult cases, ranged from seven to eighteen years, and the 
ages of the females ranged from twelve to sixteen years. 

Obesity and endocrine disturbance were observed in at least nineteen 
of our forty-five patients, and it is possible that these factors were present 
in other cases in which the patients were examined before the general in- 
terest in the relation of such disturbances was stimulated. (It will be 
noted that our series extends over a period of twenty-two years.) 

Twenty-one of our patients reported having suffered an injury; some 
of them had hit the hip directly, others had merely twisted the leg. 

The treatment of a slipped epiphysis varies with the stage of the 
lesion. In the mild case, of which there were two in our series, the leg is 
protected by means of a flannel bandage or a leather spica. One child, 
after wearing the flannel spica for two months, had no further trouble, but 
the other child after one and one-half years had a definitely slipped 
epiphysis. (See Case 13 in Table I.) 

Early cases of slight or moderate displacement and recent cases of 
severe displacement due to trauma are treated by the Whitman method of 
reduction. The technique of this method is well known through the 
writings of Dr. Whitman. Accurate determination of the reduction has 
recently been made possible through the introduction of a curved cassette 
by which vertical views of the femoral neck may be obtained (Leonard and 
George). Following reduction, the hip is fixed in full abduction, hyperex- 
tension, and moderate internal rotation by means of a plaster bandage. 
This spica must be worn until firm union has taken place; in the writer’s 
opinion, a period of six months is required for the structures to consolidate. 
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Weight-bearing, in so far as it can be obtained with the leg in the abducted 
position, is allowed during the period of immobilization. Following the 
removal of the plaster spica, a flannel bandage is worn for three months, 
and physiotherapy and exercise are instituted to restore the muscle 
power. (See Figure 1.) 

Advanced cases in which ossification between the displaced epiphysis 
and the neck has taken place, and in which new bone has formed to a great 
extent, call for open reduction. Operative treatment is also indicated in 


Fia. 1 


Roentgenogram showing an early case of slipping of the epiphysis in which the 
slipping amounted to one-quarter of an inch. (Case 10.) 
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cases in which the femoral head has flowed around the neck, so that the 
hook on its end is beyond 30 to 40 degrees (Fig. 2). 

In long standing cases of solid union with coxa vara, in which even 
approximate restoration of the joint surfaces is impossible, deformity may 
be corrected by a wedge osteotomy. By this means, the function may be 
improved and the disability lessened. The more extensive the structural 
changes, the less correction can be obtained, but the anatomical alignment 
will be bettered, with a corresponding improvement in function. In our 
series two transtrochanteric osteotomies were performed and marked im- 
provement of function was obtained. 

Finally, there is the long standing case in which no treatment has 
been received or in which treatment has been inefficient. In these cases, 
under the influence of weight-bearing, the slipping has progressed until 
complete separation has occurred, or until repair has taken place with the 
hip in flexion-adduction deformity. The shortening may be extensive, 
and the function permanently impaired. Arthritic changes may be pres- 
ent as the result of the interference with function. A chronic back strain 


Fig. 2 
Roentgenogram showing complete separation of the epiphysis with a hook on the 
femoral head of 90 degrees in a glandular type of boy. (Case 15.) 
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or mild curvature may have developed. Occasionally a complete anky- 
losis of the hip joint is seen. 

The treatment of these long standing cases depends upon the pathol- 
ogy. Occasionally a reconstruction operation, an arthrodesis, or an 
arthroplasty is indicated. The adult patient with secondary arthritis 
presents a particular problem from a therapeutic standpoint, as conserva- 
tive measures afford only temporary relief and such patients are usually 
poor operative risks. 

Four cases of this advanced type have come to our attention. One 
patient (Case 35, Table II) had been improperly treated for two and a half 
years before he came to our Clinic, owing to the fact that the lesion had 
not been recognized. An attempt to reduce the displacement by opera- 
tion proved ineffective, and two years later a modified arthroplasty was 
done. The result was good. The second patient, thirty-seven years of 
age, had suffered severe pain in the hip for over two years. On exami- 
nation, both internal and external rotation, abduction, and flexion were 
found to be limited. A diagnosis of an old slipped epiphysis was made, 
and a reconstruction operation advised, but the patient refused the treat- 
ment. In the third and fourth cases, epiphyseal injuries had been 
suffered many years before examination, and conservative measures were 
used to compensate for the shortening. 


END RESULTS 


Reference has already been made to the outcome in the following 
cases: two mild cases treated by flannel bandages; two cases of coxa 
vara treated by transtrochanteric osteotomy; one advanced case in which 
a modified arthroplasty was performed; three advanced cases treated by 
palliative measures. 

Every effort was made to examine the twenty-nine patients treated 
by the Whitman method and the eight patients treated by open reduction. 
Twenty-five of the former group were located. In these cases the time 
interval between treatment and the reexamination varied from one to 
fourteen years; twelve to fifteen years had elapsed in six cases, six to eleven 
years in five cases, and one to six years in fourteen cases. 

In the classification of the clinical end results, the following standard 
was used: 


Excellent: Restoration of practically normal motion. Less than one-quarter of an 
inch of shortening. No symptoms. 


Good: Slight to moderate limitation of motion. Slight shortening. No symp- 
toms. Function sufficient for ordinary purposes. 

Fair: Motion satisfactory for the routine functions, but definitely restricted in 
some respect. 

Poor: Hip definitely restricted in motion. Movement difficult. 


In twenty, or 80 per cent., of the twenty-five cases, excellent or good 
results were secured; in two, or 8 per cent., fair functional results were 
obtained; and in three, or 12 per cent., the outcome was poor. Complete 
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details of the amount of motion are given in Table I. Figures 3, 4, 5, and 
6 are illustrative of the reduction obtained in cases of varying degrees of 
slipping. 

In the group in which open reduction was done, five of the eight pa- 
tients were located. Two to twenty years had elapsed since treatment. 
In these cases, one excellent result, one good result, and three poor results 
were obtained. In one of the three cases in which the outcome was poor, 
the prognosis was poor from the beginning of treatment; in another case, 
the lesion had been of five years’ duration when treatment was instituted; 
and, in the third case, improper treatment had been carried out for several 
years before the patient came to our Clinic. 

It is the writer’s opinion that, provided the patient is treated by the 
Whitman method within a reasonable length of time after the onset of the 
condition, good to perfect function may be restored. In cases of slight to 
moderate displacement, the best results may be expected when treatment 
is instituted within a month’s time; and, in cases of severe trauma, the 
outcome is most satisfactory when reduction is made within forty-eight 
hours. After a displacement has existed for six months or more, the mass 
of bone involving the epiphysis, neck, and joint may be so great that re- 
duction is difficult, if not impossible. In cases of severe trauma the reac- 
tion that sets in is more intense; consequently, unless early treatment is 
instituted, operative reduction must be considered. 

When manipulation fails as the method of treatment, one of two fac- 
tors is responsible: either the displacement was not reduced sufficiently 
early, or the limb was not immobilized for a sufficiently long period. In 
some cases active treatment will be required for more than a year. Case 
22 (Table I) illustrates well this need of extended treatment. 

The patient was an extremely obese boy, weighting 179 pounds at thirteen years of 
age. Following manipulation, the limb was immobilized in a plaster spica for five 
months, and then a leather spica was worn for four months. At the end of this time, the 
roentgenogram showed that the slipping had progressed. Reduction by the traction 
method was then attempted: a pin was driven through the tibia, the limb was manipu- 
lated slightly, and traction of twenty pounds was applied. The traction was continued 
for four months; at the end of this time there was definite bone repair. No weight- 
bearing was allowed for another five months. A good result was obtained in this case. 
(See Figures 7-A, 7-B, 7-C, and 7-D.) 

The use of traction seems to hold a great deal of promise. It has the 
decided advantage of shortening the period of immobilization. 

In the advanced case, in which operative reduction is indicated, the 
prognosis depends upon the extent of the pathology. In Case 34 (Table 
II), in which the displacement was only slight and in which treatment was 
instituted seven months after the onset of symptoms, a perfectly normal 
hip resulted from operative interference. On the other hand, in Case 36 
(Table II), a glandular type of boy who had had symptoms for two years 
before he was treated, a stiff hip was the result of operative treatment (Fig. 
8). In this case the prognosis had been recognized as poor from the 
beginning of treatment, as the femoral head was turned half-way around 
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Fic. 8 
Case 36. R. M., operated upon two years after the onset. A poor result was 
obtained in this case. 


and united posteriorly with the neck. In Case 15 (Table I) a better 
result would probably have been obtained if an operative reduction had been 
carried out, since the femoral head showed a hook of 90 degrees (Fig. 2). 
CONCLUSIONS 

Closed manipulative reduction has proved efficacious in a series of 
twenty-nine cases. In 80 per cent. of these cases, excellent or good fune- 
tional results were obtained;in 8 per cent., the functional results were fair. 

Successful treatment by closed reduction depends upon: 

1. Early institution of treatment. 

2. Accomplishment of complete reduction. 

3. Active treatment for a sufficiently long period. 

The new curved cassette makes it possible to ascertain whether or not 
reduction has been accomplished. 
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OPERATIVE TREATMENT OF HOLLOW FOOT 


BY DR. ALADAR FARKAS, BUDAPEST, HUNGARY 
From the Orthopaedic Clinic of the Brody Adel Children’s Hospital 


Of the older methods of operative treatment of hollow foot, the au- 
thor has found that of Dr. Scherb! the most useful, but experience has 
demonstrated. certain handicaps in this technique. In this method, the 
oblique position of the metatarsal bones is corrected by an osteotomy 
near their bases, and the new position is maintained by a transosseous 
attachment of the extensor hallucis longus tendon or of the tendons of 
the other long extensors of the toes. This has disadvantages, for, with 
the loss of the long extensor tendon, the toe assumes the position of 
hammer toe through the action of the flexor. This position results in 
inflammatory processes on the end of the toe, the treatment of which is 
difficult. In addition to this, the pull of the transplanted extensor tendon 


Fia. 1 


A, the lengthened extensor hallucis longus tendon; B, the trans- 
planted extensor hallucis brevis tendon; C’, suture; D, attachment 
of the distal fragment to the skin; Z-E, osteotomy. (Courtesy of 
Johann Ambrosius Barth, Leipzig, Germany.) 


is not sufficient to maintain the corrected position of the metatarsal bone, 
for the reason that all of the soft tissues of the sole are shortened, which 
tends to produce a recurrence of the deformity, and experience shows 
that, after osteotomy and the placing of the metatarsal bone in its new 
position, in the majority of cases the deformity returns. Also, the trans- 
versoplanus of the forefoot, which resembles somewhat the pronation of 
the metatarsal bone, plays an important réle in the deformity. 

The method to be described eliminates the disadvantages of the 
method of Scherb and conserves only the principle of the osteotomy of the 
metatarsal bone. In the author’s opinion, this is the only physiological 
way to correct the deformity without derangement of the relation of or 
injury to the bones. It is necessary to correct: (1) the oblique position 
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of the metatarsal bones, with flattening of the arch of the foot; (2) the 
impediment of the spread foot; (3) the supination of the metatarsal bones; 
and (4) the contracted extensor hallucis longus tendon or other long ex- 
tensor tendons. 

The method described at one time by the author’s assistant, Dr. 
Rosenzweig”, consists of the plastic lengthening of the extensor hallucis 
longus tendon, the dissection of the extensor hallucis brevis tendon from 
its insertion on the first phalanx, and the drilling of a straight frontal 
canal near the head of the metatarsal bone, through which the extensor 


Fig. 2-A Fig. 2-B 


Before operation. Four years after operation. 


hallucis brevis tendon is pulled and sutured on the inner border of the toe. 
The purpose of this manipulation is to preserve the spread of the meta- 
tarsal arch and to hold in supination the pronated metatarsal bone. An 
osteotomy of the metatarsal bone near its base is then performed in an 
oblique direction, in order to make the distal fragment slide downward in 
the direction of the sole and thus lower the high arch. In order to make 
secure the new position and to overcome the pull of the shortened soft 
tissues of the plantar arch, which tend to distort the distal fragment up- 
ward into its old position, parallel canals are driven from the dorsal sur- 
face of the distal fragment to the plantar surface. Through these canals, 
silk, catgut, or kangaroo ligatures are carried, the upper ends of which are 
fastened to the periosteum or to other soft parts over the surface of the 
bone. By means of these sutures, the distal part of the metatarsal bone 
is then pulled into position and secured to the skin temporarily by a pad 


3-A Fig. 3-B 


Before operation. Three years after operation. 
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of gauze. Finally, the cut portions of the tendon of the extensor hallucis 
longus are sutured. The operation is completed by the redressement of 
the hammer-toe position of the toes, or, if necessary, the same operation 
is performed on the other metatarsal bones. The foot is immobilized in 
plaster for six weeks. At the end of three weeks, the patient is allowed to 
walk by means of an iron secured to the plaster. 

This operation has been performed by the author in twenty-two cases 
during the past three years, and the results have been good. 
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CARTILAGINOUS INCLUSIONS IN RACHITIC BONES AND 
THEIR POSSIBLE RELATIONSHIP TO CARTILAGINOUS 
TUMORS* 


BY PAUL E. MCMASTER, M.D., LOS ANGELES, CALIFORNIA 


From the Department of Surgery of the University of Chicago 


Having observed and studied separate islands of cartilage in spon- 
giosa of bones removed at autopsy from a case of healed rickets, clinical 
and experimental investigations have been made to determine how fre- 
quently this finding is noted. Clinical material for studying rickets is 
scarce, as the disease is not fatal and it is rarely necessary to remove 
rachitic bones at operation. Hence this study is made from the mate- 
rial obtained in the above mentioned case and in cases of experimentally 
produced rickets and from roentgenograms of clinical cases. 

The occurrence of islands of cartilage in the bone following rickets 
was noted by Virchow!. Pappenheimer’, as well as others, has reported 
the presence of these “inclusions” in experimental rickets. During the 
active stage of rickets, Shipley * states that islands of cartilage are found 
in the metaphysis. He calls these pseudo-enchondromata. 

Since no mention of the occurrence of cartilaginous inclusions in the 
epiphyses following rickets could be found in the literature, either in 
reports of clinical cases or experimental work, the following case is re- 
ported in some detail. 

CASE REPORT 

A white female child, five years of age, with a past history of rickets and physica! 
findings of a pigeon breast, Harrison’s groove, and a rachitie rosary died as a result of 
tuberculous meningitis. This was proved at autopsy. Several long bones and portions 
of ribs and vertebrae were removed for study. Roentgenograms of the long bones 
(Fig. 1) show the rachitie process to be healed and only slight evidence of cartilaginous 
inclusions. Photographs of longitudinal sections of these bones reveal numerous separate 
islands of cartilage, especially in the epiphyses (Fig. 2). 

Sections made for microscopic study reveal numerous “rachitie inclusions” in the 
spongiosa of the epiphyses of the long bones (Fig. 3), in the ribs (Fig. 4), and in vertebrae 
(Fig. 5).. A few islands of cartilage are also noted in the metaphyses of the long bones. 
In each bone the rachitic process is healed. As is seen in Figures 3, 4, and 5, the islands 
of cartilage are small to large. Some are undergoing calcification, others appear to lie 
in osteoid trabeculae, while others seem to be “latent”. The cells of these cartilaginous 
inclusions reveal different types. A majority are large with cytoplasmic changes and 
the nuclei show the fragmentation and irregularity commonly seen in the cells of the 
zone of calcification of the epiphyseal plate. In fact, calcification is occurring in a num- 
ber of these cell groups. Cells of other groups, however, are smaller, the nuclei are more 
regular, not fragmented, and spindle, oval, and round in shape, simulating somewhat the 
cells in the zone of proliferation of the epiphyseal cartilage. In a few of these latter 
islands of cartilage there is little or no evidence of calcification. The isolated islands 

* Read before the General Surgery Section of the California Medical Association, 
Riverside, May 3, 1934. 
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Fria. 1 
Roentgenograms of femur, tibia, fibula, and humerus from a clinical case of healed 
rickets. Slight irregularity in density in the lower femoral epiphysis (A) and in the 
upper humeral epiphysis (8). Compare with Figure 2. 
of cartilage cells seen in the ribs and vertebrae have a cellular structure similar to those 
in the long bones. 


. It is of especial interest that the roentgenographic studies (Fig. 1) 
; show only slight evidence of these islands of cartilage. This is of sig- 
nificance clinically and proves that these rachitic inclusions may easily be 

overlooked. 
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EXPERIMENTAL WORK 


Tomakea further 
study of the occur- 
rence of cartilaginous 
inclusions subse- 
quent to rickets, the 
following experimen- 
tal work was done. 

One hundred and 
thirty-two young 
white rats and five 
young rabbits were 
used. Rickets was 
produced in all, with 
the exception of 
twenty rats and five 
rabbits which were 
used as a control 
group, with the Mce- 
Collum diet No. 3143 
and the Steenbock 
diet No. 2965. Vios- 
terol and dicalcium 
phosphate were used 
to produce healing. 
The rate of healing 
was regulated, being 
produced slowly in 


some groups and more 
rapidly in others. Longitudinal sections of bones shown in Figure 1. 
Whistles the onl White cartilaginous inclusions in spongy bone, especially 
rether the anl- — in the epiphyses. The epiphyses, A and B, showed only 
mals were normal, ac- _ slight irregularity in density in Figure 1. 


Fia. 2 


tively rachitic, or 

healed rachitic, they were sacrificed and the following procedures carried 
out. The soft parts overlying the hind-leg bones were removed and in each 
leg the femur and tibia were amputated in the mid-shaft, thus leaving 
the knee joint intact. Celloidin sections for microscopic study were made 
longitudinally through each specimen. This exposed the epiphysis and 
metaphysis of both the femur and the tibia. 


EXPERIMENTAL RESULTS 


Twenty normal, non-rachitic, young rats and five young rabbits 
revealed normal epiphyseal lines; no separate cartilaginous inclusions were 
found. 

A second group of nineteen rats with active rachitic processes was 
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Fia. 3 


“Rachitie inclusions” in humeral epiphysis. Articular cartilage, A; epiphyseal 
cartilage, B. 


studied. No antirachitic treatment had been given these animals, and 
none of the animals showed healing on microscopic examination. The 
typical widened, irregular, and disorderly arrangement of cells in the 
zone of cartilage proliferation was seen. Only an occasional patch of 
calcification in the zone of provisional calcification was observed. Al- 
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Richly cellular cartilaginous inclusion in rib from a clinical case of healed rickets. 


though the cartilage cells extended for a considerable distance into the 
| metaphyses in irregular tonguelike processes, very few separate islands 
of cartilage could be found in this region, and none in the epiphyses, or in 
the cortical portions. 
In twenty-nine rachitic rats, healing took place rapidly (ten to four- 
teen days). Microscopically the rachitic process was practically healed, 
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Fia. 5 


Inclusions of cartilage in vertebrae from a clinical case of healed rickets. Ver- 
tebral cartilage plate, A. 


as shown by a narrowed and orderly arrangement of cells in the zone of 
cartilage proliferation and also by a zone of calcification. In 66 per cent. 
of the rats in this group, islands of cartilage separate from the epiphyseal 
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TABLE I 


CARTILAGINOUS INCLUSIONS IN BONES AFTER RICKETS. 
TWENTY-NINE Rats. HEALED RaPIDLy. 


Total Cartilaginous 


Epiphysis Metaphysis Cortical Region 
Number of rats 4 11 4 19 
Occurrence 66 per cent. 


plate were noted in the metaphysis, epiphysis, or cortical region (Table 1). 
In another group of forty-three rachitic rats, healing took place more 
slowly (fifteen to twenty days). Healing was present on microscopic ex- 
amination. Cartilaginous inclusions were found in 26 per cent. of the rats 
in this group (Table II). 
TABLE II 


CARTILAGINOUS INCLUSIONS IN BONES AFTER RICKETS. 
Forty-THREE Rats. MoprerateLty SLow HEALING. 


Total Cartilaginous 


Epiphysis Metaphysis Cortical Region 
Number of rats 3 6 2 11 
Occurrence 26 per cent. 


In twenty-one rats with an active rachitic process, healing took place 
slowly (twenty-two to more than thirty days). On microscopic examina- 
tion, the rachitic process was found to have healed and cartilaginous in- 
clusions were present in 19 per cent. of the rats (Table ITD). 


TABLE III 


CARTILAGINOUS INCLUSIONS IN BONES AFTER RICKETsS. 
TWENTY-ONE Rats. HEALED SLOWLY. 


Epiphysis Metaphysis Cortical Region 
ic SIONS 


Number of rats 0 3 1 4 
Occurrence 19 per cent. 


Figures 6, 7, and 8 show inclusions of cartilage in metaphysis, epiphy- 
sis, and cortical region, following experimental rickets. 
DISCUSSION 
From the foregoing experiments, it is seen that the majority of in- 
clusions in healed rickets are in the metaphysis, with a lesser number in 


the epiphysis and cortical region. The term “cortical region”’ is used in 
preference to “cortex”’, as the cortex is not well formed in the metaphyseal 


VOL. XVII, NO. 2, APRIL 1935 


| 
| 
| 


P. E. MCMASTER 


380 


6 
Cartilaginous inclusion in lower femoral metaphysis from a healed rachitie rat. 
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Fic. 7 


Richly cellular, cartilaginous inclusion (C) in lower femoral epiphysis from a 
healed rachitie rat. Epiphyseal line, A. 
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8 
Cartilaginous inclusion (X) in cortical region from a healed rachitie rat. Cortex, 
A; epiphyseal cartilage, B; periosteum, C, with associated giant cells. 
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region of a growing bone, and the experiments were not continued for a 
period long enough to see these inclusions actually present in the cortex. 
The probable reason for fewer inclusions of cartilage in the bones of the 
animals in which healing took place slowly is that the longer period of 
time used to produce healing allowed a prolonged opportunity for replace- 
ment of the islands of cartilage by calcification and ossification. The fate 
of these islands of cartilage presents an interesting problem. As shown 
in these experiments, the rachitic rats in which healing took place slowly 
showed the fewest number of cartilaginous inclusions. Microscopically 
there was evidence of calcification and osteoid tissue in variable amounts 
in and about a large number of the inclusions. Hence it seems logical to 
assume that, with a longer period of healing and a return to normal 
growth, calcification and replacement by osseous tissue would occur in a 
majority of the inclusions. Should calcification and ossification not oc- 
cur in one or more of these islands, either with normal growth or as a 
result of some general disease, nutritional upset, or endocrine disturbance, 
a nest or nidus of cartilage cells would remain. 

The foregoing clinical case report illustrates that these islands of 
‘artilage will persist after rickets for a considerable period of time. At 
the time of her death, this patient was five years old, which is three to 
four years after the usual occurrence of rickets, according to Howard and 
Mills‘. These authors state that only exceptionally does rickets occur 
after two years of age and then it is usually of the coeliac or renal type of 
which this child gave no evidence. In renal rickets, separate islands of 
‘artilage are quite often noted in the spongy bone of the metaphysis »°. 

Thus, seeing that cartilaginous inclusions in bone do result from rick- 
ets and may persist for some time after healing has occurred, the question 
arises: ‘‘What relation, if any, may these islands of cartilage have to 
the formation of cartilage tumors?’’ As already noted, the cells present 
in the inclusions vary from a large, mature type of cell, seen in the normal 
zone of calcification, to a small, round, oval, and spindle-shaped cell similar 
to those seen in the normal zone of cartilage proliferation (Figs. 4 and 7). 
The presence in an inclusion of this more embryonic type of cartilage cell 
suggests that hyperplasia could result from such cells with production 
of a cartilaginous lesion. 

Whether hereditary deforming chondrodysplasia, which is usually 
associated with multiple cartilaginous exostoses, is related to rickets or not 
is questionable. In this interesting condition, besides the definite hered- 
itary tendency so well pointed out by Ehrenfried * a congenital factor 
apparently exists, for the deformities and tumors may be found at 
birth® % '% " This would tend to eliminate rickets as an etiological 
agent, for, although some writers claim that congenital or foetal rickets 
does occur, a case of undoubted congenital rickets has not been reported 
so far, according to Howard and Mills‘ and Shipley*. The multiple 
exostoses and deformities, often symmetrical, suggest, however, a dis- 
turbance in normal growth and ossification, due very likely to some nutri- 
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tional or metabolic disturbance which in this respect might simulate 
rickets. 

Certain ecchondromata are definitely related to rickets. Of these, 
the most commonly observed are the nodular outgrowths of cartilage felt 
at the costochondral junction during or after rickets and spoken of as a 
‘“‘rachitic rosary’’. These nodules are due to an abnormal and irregular 
hyperplasia of cartilage concurrent with active rickets. With healing of 
the rachitic process, many of these nodules disappear. 

It seems quite probable that chondromata might develop from the 
islands of cartilage which persist in the spongy bone after rickets. Some 
of these islands contain a proliferating type of cell. Hyperplasia of these 
cells, or a reversion to a more embryonic type by the elements in such an 
island, could result in the formation of achondroma. Single chondromata 
are located largely in the phalanges and metacarpals and, as pointed out 


Fia. 9 


Active rachitic process in both epiphyseal regions of the knee in a girl two years 
old. Fracture in upper third of femur. 
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by Phemister ”, rachitic inclusions there would be less often expected than 
at the ends of the long bones which grow rapidly. No record of rachitic 
inclusions in these small bones was found in the literature and studies of 
these small bones were not made in the foregoing clinical case or experi- 
ments. Benign cartilaginous tumors have been reported a number of 
times as occurring in long bones, ribs, and vertebrae, which are the loca- 
tions where rachitic inclusions were found in the case reported here. 

The persistence of a rachitic inclusion in the cortex, occurrence of 
which is less frequent than in the spongy bone, might serve as the nidus 
for the development of an exostosis. Ehrenfried '* demonstrated the 
presence of clumps or nests of cartilage cells persisting uncalcified in the 
thickened and hyperactive periosteum and cortex of the end of the shaft 
in a case of hereditary deforming chondrodysplasia. These groups, he 


Fia. 10 


Roentgenograms of case shown in Figure 9, taken fifty-two days later. Rachitic 
process practically healed and abundant bony callus at fracture site. Note area of 
reduced density in the femoral metaphysis with semilunar ring of increased density 
about the medial portion. The cortex is expanded and partly absent on the lateral 
surface of the area, which may represent a cartilaginous inclusion. 
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Fia. 11 


Roentgenograms of case shown in Figures 9 and 10, taken two years later. No 
sign of the rachitic inclusion or fracture. The rachitic process has healed. 


stated, may develop later into cartilaginous exostoses or chondromata. 
Whether such a growth would occur spontaneously or follow some stimu- 
lus, such as trauma, it is difficult to say. The following case report and 
study is of interest in this respect. 


A Mexican female child, two years of age, entered the University of Chicago Clinics, 
July 10, 1931, following a fall in which she sustained a fracture of the upper third of the 
right femur. Physical examination revealed, in addition to the fracture, a rachitic rosary 
and swollen, somewhat tender epiphyses. The child was well developed, but slightly 
undernourished. 

Figure 9 shows the fracture in the upper one-third of the femur and, at the knee, the 
typical widening, irregularity, and haziness of an active case of rickets. 

Figure 10 shows the roentgenograms of the same case taken fifty-two days later, 
following active antirachitic treatment. Abundant bony callus at the fracture site is 
seen, and the rachitic process is practically healed. In the lateral portion of the lower 
femoral metaphysis is a somewhat cystic appearing area of decreased density, occupying 
a subcortical location and causing a distinct expansion with marked thinning of the 
overlying cortex. A portion of the lateral margin of the mass seems devoid of cortical 
covering. Surrounding the mass, excepting the lateral portion, is a ring of increased 
density (calcification). This entire area is separate from the epiphyseal line. 
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Roentgenographic studies were made of these bones two years later (Fig. 11). 
The site of the previous fracture is not demonstrable. No evidence of rickets is seen and 
the ‘‘rachitic inclusion” has disappeared. 

An analysis and interpretation of the roentgenograms in this case are 
of importance in this paper. The rachitic process was well healed after 
fifty-two days of active antirachitic treatment, as was the fracture after 
a similar period of immobilization. The point of interest is the somewhat 
cystic appearing area of decreased density found in the lower femoral 
metaphysis after fifty-two days of treatment. Because of the location of 
this area and the peripheral ring of calcification about it, it undoubtedly 
is a cartilaginous inclusion. The expanded, thinned, and partly absent 
cortex overlying the mass suggests that the cartilage in the inclusion had 
been proliferating with extension into and even beyond the cortical 
region. Roentgenograms taken two years later showed that replacement 
and effacement of the mass by ossification had occurred. Had calcifica- 
tion and ossification of this cartilaginous inclusion not occurred, it might 
well have served as the nidus for either a cartilaginous exostosis or a 
chondroma. 

Virchow ' thought that cartilaginous inclusions which persisted in the 
spongiosa following rickets might lead to the formation of enchondromata 
(central chondromata) and if they persisted in the compacta might lead 
to ecchondromata. Flinker™ believed that he could trace cartilaginous 
exostoses back to rickets. Also, he considered dwarfism, cretinism, and 
gigantism important as etiological factors. Meyerding * studied a series 
of 265 exostoses in 232 patients and concluded that heredity and metabolic 
disturbances in childhood are more important and trauma less important 
than the histories of his patients would indicate. Honeij '® thought that 
an exostosis could result from periosteal growth stimulated by injury, 
while Sudler’ believed that trauma was important in the formation of 
cartilaginous tumors. 

Haas", in discussing the etiology of ecchondromata, stated that 
rickets may be the exciting agent. He also mentioned that in some cases 
of enchondroma trauma, misplaced islands of cartilage, and rickets are 
all important etiological factors. Wagner '* considered injury important 
in the formation of enchondromata of the pelvis. 

From experimental information, Helmholz'® believed that a chon- 
droma might result from stimulation of perichondrium or connective 
tissue with a transformation into cartilage. 

Geschickter and Copeland ”® state that cartilaginous tumors take 
origin from blastemic or precartilaginous connective-tissue remnants. 
Thus they explain chondromata as originating from a persistence of this 
tissue, which, through a failure of mucoid regression, is responsible for 
origin later of cartilaginous islands in the bone from which these tumors 
arise. According to these authors, single exostoses may occur as the 
result of trauma to a normal cartilaginous growth zone or where aberrant 
strands of blastemic tissue have been left behind to form embryonic cell 
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Fig. 12 


Cartilaginous exostosis of the femur occurring apparently as the result of direct 
trauma. 


rests. They state that an imbalance in growth of a normal bony protuber- 
ance, intended for the anchoring of an important tendon, and persisting 
precartilaginous connective tissue in the tendon end will lead to the forma- 
tion of an osteochondroma. 

Only as rachitic inclusions might be related to the formation of 
chondromata and exostoses would rickets have any relation to the devel- 
opment of malignant tumors of cartilage. Malignant degeneration of a 
cartilaginous exostosis occurs occasionally”!. A chondroma may lead toa 
malignant neoplasm, according to Geschickter and Copeland”®. They 
assume that neoplasms arising in the periphery of a bone have their 
origin in embryonic or cartilaginous rests. They do not mention the 
metamorphological phenomenon, pointed out by Phemister*', that tumors 
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arising about the periphery of the bone often go through the fibrous, 
cartilaginous, and osseous stages, just as does peripheral callus in the 
healing of a fracture. Phemister believes that the finding of cartilage in 
the outer portions of the tumor is no more a sign that the tumor arose 
from cartilage than is cartilage in the same region of a callus a sign of its 
cartilaginous origin. 

That certain benign cartilaginous tumors may take origin from a 
persistence of strands or a nest of precartilaginous connective tissue, as 
shown by Geschickter and Copeland®®, is not questioned, but it seems 
doubtful that all cartilaginous tumors arise from such an embryonic rest. 
It appears that other factors and conditions are responsible for the devel- 
opment of some of these tumors. Rickets, giving rise to islands of carti- 
lage, containing a proliferating type of cell, which persist even after 
healing has occurred, cannot be entirely ruled out as an etiological factor 
in certain cases in the formation of benign cartilaginous tumors, especially 
chondromata. 

Trauma is often mentioned by patients as the exciting cause for bony 
tumors. This is undoubtedly the factor that calls the attention of the 
patient to an unrecognized preexisting tumor in a number of cases. In 
many cases, however, there is a definite history of injury preceding the 
appearance of a tumor and it does not seem possible to disregard this 
factor entirely. Kleinberg ** reported a case of periosteal chondrosarcoma 
in the upper end of the tibia in a nineteen-year-old boy, in which he 
thought trauma was the inciting cause. Figure 12 shows roentgenograms 
of an exostosis of the femur in an interesting case. 

This patient, a white male, twenty-four years of age, entered the Los Angeles County 
yeneral Hospital in November 1933. Eight years previously he had injured the same 
region ina fall. Sometime later he noticed a swelling which grew slowly for approximately 
four years, remaining stationary after that. Pain around the swelling caused him to seek 
some relief. This pain was explainable by an overlying inflamed bursa discovered at 
operation when the bursa and tumor mass were excised. The exostosis was not at a 
tendinous insertion. There was no family history of similar tumors. The patient 
presented neither history nor physical evidence of previous rickets. There had been no 
serious ailments of childhood or adolescence. The pathological studies of the excised 
tumor revealed typical gross and microscopic findings of a cartilaginous exostosis. 


In this case, as far as could be determined, trauma seemed to be the 
exciting cause of the growth. It seems unnecessary and depends too 
much on an element of chance to assume that a rest of blastemic or pre- 
cartilaginous tissue would have had to be present at the point of injury 
to cause this tumor, as claimed by Geschickter and Copeland®®. Meta- 
plasia of the connective-tissue elements found normally in the structures 
surrounding bone might account for the formation of cartilage and bone, 
in the same way that these elements, stimulated by the trauma of a 
fracture, lead to the formation of cartilage in the peripheral callus and 
subsequently to the formation of osseous tissue. Mallory* has recently 
pointed out the metaplastic properties of fibrous-tissue elements in the 
formation of tumors of soft parts containing bone and cartilage. 
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SUMMARY 


1. Cartilaginous inclusions in the epiphyses and metaphyses of the 
long bones, as well as in the ribs and vertebrae, were found at autopsy in a 
case of healed rickets. 

2. These inclusions, although fairly numerous, showed only faintly 
in the roentgenograms; hence such inclusions might easily be overlooked 
in clinical roentgenographie studies of rickets. 

3. In experimental work on rats, cartilaginous inclusions were found 
in the metaphyseal, epiphyseal, and cortical regions of bone in cases of 
healed rickets. 

4. Microscopic studies revealed that calcification was taking place 
in many of the inclusions. A few, however, appeared to be “latent ”’ with 
slight, if any, evidence of calcification, and contained cells somewhat 
similar to those seen in a normal zone of proliferation in an epiphyseal 
plate. This proliferating type of cell in these rachitic inclusions might 
possibly serve as the “nidus”’ for benign cartilaginous tumors of bone. 

5. In the case of fracture and rickets presented, the roentgeno- 
grams, taken after healing had occurred, showed a large expanded circum- 
scribed area in the cortical region of the lower metaphysis of the femur 
suggestive of a rachitic cartilaginous inclusion. This had disappeared 
two years later. 
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THE TREATMENT OF FRACTURES OF THE OS CALCIS 


BY HAROLD R. CONN, M.D., AKRON, OHIO 


The advocation of any new plan of management for fractures of the 
os calcis almost demands, as a background, the presentation of an intro- 
ductory review, considering the average lost time and the amount of final 
disability resulting from both the new method and all previously accepted 
programs of treatment. 

Two years ago such a compilation was begun and only recently reluc- 
tantly abandoned for reasons peculiar to the present economic upheaval. 
The majority of these unfortunate patients are or were wage earners but, 
whereas in the past suitable sedentary or light employment was readily 
available following recovery, the industrial retrenchment and wide-spread 
unemployment has made it impossible for many of them to find any type 
of work. A few remarkably honest patients have admitted full recovery, 
but the majority have demanded and received State compensation or, in 
many instances, what amounts to prolonged unemployment insurance, 
based upon allegations of vague but constant pain. As an example, one 
patient, following a severe unilateral fracture, returned after eleven weeks 
to an occupation requiring thirty hours a week on a concrete floor; in ad- 
dition he continued as a week-end golf caddie for seven months without 
pain or complaint. The advent of winter stopped both activities, but in- 
cited sudden disabling and violent pain which continued unabated for five 
months, when permanent reemployment effected immediate relief. Cer- 
tainly the presentation of statistics so distorted can be of no practical value. 


TYPES OF FRACTURES 


It is nevertheless imperative to statistically identify the character and 
the incidence of the type of fracture here considered and possibly the fol- 
Jowing personal series will be accepted as reasonably representative of the 
general experience. If so, it will be noted that approximately 85 per cent. 
of all fractures of the os calcis are of the squash type, presenting some 
degree of upward displacement of the tuberosity with eversion and lateral 
expansion (Fig. 1). This type, by reason of the displaced lateral bone, 
usually evicts the peroneal tendons from their normal grooves and not 
infrequently causes impingement between the os calcis and the external 
malleolus. 

A total of seventy-four patients presented eighty-three fractures of 
the os calcis, nine being bilateral lesions. Seven patients presented uni- 
lateral, inconsequential chip or incomplete fractures, capable of spon- 
taneous and complete repair. The infrequent avulsion type of lesion was 
found four times. Twenty-six lesions were ancient, the remainder were 
fresh or of less than two weeks’ duration. Four of the nine bilateral cases 
were ancient, the remainder fresh. In two of the fresh and one of the 
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ancient bilateral cases radical interference was refused, as it was also in one 
fresh and one ancient unilateral case. It will be noted that where opera- 
tion was indicated the refusal rate was approximately 9 per cent. In at 
least four of these cases the refusal was attributable to extraneous medical 
advice, apparently obtained from sources particularly unfamiliar with the 
disabling character of these lesions, a clear indication for an educational 
campaign. 

Deducting from the total of eighty-three fractures seven trivial 
lesions and four fractures of the avulsion type, there remain seventy-two 
fractures presenting the squash type of lesion with disruption of the 
tuber angle and lateral expansion of the tuberosity. It is this group with 
which we are hereafter solely concerned. The twenty-six ancient lesions 
all presented pronation of the heels, planus of the long arches, and valgus of 
the forefeet with persistent disabling pain. Uniformly the patients com- 
plained of a high loss of lateral motion, pain characteristically referred 
anterior to the subastragalar joint, usually to the dorsum of the foot in 


Fig. 1-A Fic. 1-B 
Schematic posterior view showing a Shows a typical fracture with ever- 
typical fracture with eversion and com- sion of the tuberosity of the os calcis. 
pression of the tuberosity (squash Note the depression and fracture of the 
type). Note the untoward bone im- sustentaculum tali in each lesion. 
pinging on the external malleolus. 
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front of the external malleolus and to the sole of the foot in the region of 
the hollow of the long arch. Peroneal spasm was a constant finding. As 
previously noted, five patients with eight lesions refused treatment, so 
that the total number of treated fractures is reduced to sixty-four. 

These readily fall into four distinct groups: 

1. Thirty-nine both early and late lesions, treated by subastragalar 
arthrodesis with or without Magnuson’s regrooving for the peroneal 
tendons; 

2. Five fresh fractures, treated by combined forcible lateral com- 
pression and skeletal traction; 

3. Fourteen fresh cases, treated by a two-stage program of lateral 
compression and skeletal traction, followed five weeks later by combined 
subastragalar, astragaloscaphoid, and caleaneocuboid fusion; 

4. Six ancient lesions treated by this same triple fusion. 

Unfortunately, as has been explained, exact conclusions regarding 
the end results from these various procedures are now impossible. Gen- 
eralities may indeed glitter, but they need not be willfully deceitful, and 
they probably here reflect a fairer picture than the patient’s own estimate 
of his final disability, tinctured as it usually is by a desire for the greatest 
possible permanent disability award, and embittered as he often is by 
early mistreatment and subsequent unemployment. 


LIMITATIONS OF SIMPLE FUSION 


Simple subastragalar arthrodesis failed to yield satisfactory feet in at 
least one-third of the fresh and in certainly one-half of the late lesions in 
this series. This might have been anticipated, had we fairly considered 
its limitations. To be sure, it relieves attrition in the disrupted subas- 
tragalar joint and offers something toward the correction of the eversion 
of the tuberosity and the flattening of the tuber angle, but conversely it 
aggravates rather than relieves any existing foreshortening of the tuber- 
osity, because of the additional bone loss incident to the joint excision; 
and it does nothing to correct the malalignment of the neck and head of 
the astragalus in relation to the scaphoid. Further, the eversion if severe 
is hard to correct by subastragalar arthrodesis, because of the technical 
difficulty of cutting a bony wedge with the base in the depth of the wound. 

In searching for all of the causes contributing to the high percentage 
of unsatisfactory results from this operation, it was observed that in about 
8 per cent. of the patients bony fusion was either doubtful or absent. 
Curiously enough this same failure to secure bony fusion was present in 
approximately an equal percentage of the satisfactory feet. The logical 
deduction seems to be that fibrous union frequently follows the operation, 
and that it is not necessarily the explanation as to why protracted dis- 
ability exists. The major cause of failure was next attributed to the 
unreduced upward displacement or shortening of the tuberosity; therefore, 
Bohler’s program of lateral compression, followed by direct skeletal trac- 
tion to restore the tuber angle, was weleomed. Nevertheless, information 
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was sought as to how such allegedly excellent results could be obtained in 
the presence of a roughened and distorted inferior subastragalar joint sur- 
face, and the assurance was received that the restoration of the tuber angle 
and the secondary correction of any eversion reduced the destructive serra- 
tion in this joint, thus obviating the necessity for any open interference. 

The construction of the ill-fated Zeppelin “‘ Akron”’ offered an oppor- 
tunity for the treatment of five lesions under ideal conditions. They were 
subjected to Boéhler’s treatment meticulously applied, but the final results 
were indifferent. The general contour of the feet was distinctly im- 
proved; however, the residual lateral motion was limited and always 
painful. A succession of roentgenograms indicated the slow but steady 
disintegration of the normal subastragalar-joint cartilage, associated with 
a progressive increase in pain and lameness. 

The fifth of these patients suffered a mild fracture of the squash type 
with only slight upward displacement of the tuberosity and with no visible 
fracture lines entering the subastragalar joint. Six weeks after reduction 
he presented an almost complete loss of lateral motion with peroneal 
spasm and mid-tarsal pain on weight-bearing. This unexpected result, 
following four previous disappointments, was not long deliberated; on the 
contrary, the subastragalar joint was surgically explored. Notwithstand- 
ing the mild character of the initial lesion, the restoration of the tuber 
angle, and the absence in the early roentgenograms of visible fracture lines 
involving the subastragalar joint, the cartilage presented astonishing 


2 


The astragalus tilted to permit visualization of the reciprocal articulating carti- 
lages. The corresponding numerals indicate the surfaces normally apposed. 
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roughening and erosion. This finding was not easy to accept but, hoping 
that it might be the explanation for the protracted pain in the four pre- 
viously treated fractures, they were promptly explored, and in none was 
there anything like satisfactorily smooth apposing surfaces (Fig. 2). 
This, however, was not the whole story. 

In 1929, the writer described occasional lesions of the os calcis, pre- 
senting fracture lines extending into the caleaneocuboid articulation, and 
suggested that these fractures be treated by arthrodesis. It had been ob- 
served that these lesions untreated gave rise to persistent pain, but the 
cause was erroneously considered to be non-union of the fragments rather 
than the much more obvious roughening of malalignment of the apposing 
articular surfaces. This joint, it will be recalled, underlies the familiar 
site of chronic pain, particularly in the ancient and untreated cases, while 
the next most familiar site of pain,—namely, the hollow of the long areh— 
underlies the astragaloscaphoid joint. Having unexpectedly found dis- 
ruption of the subastragalar joint, unrevealed by the roentgenograms, 
these later articulations fell under suspicion and were at first hesitatingly 
fused. The expected roughening and erosion were not often observed; 
the final results, however, were distinctly better. Apparently from false 
premises a logical conclusion had been drawn. 


ANATOMY 


In seeking the real explanation for the improved results, a particular 
anatomical study was necessary for which grateful acknowledgment is 
made to Dr. MacEwen. However, before considering the normal archi- 
tecture, certain phases of the wreckage incident to crush fracture must be 
understood. The operative findings had constantly revealed disruption 
of the subastragalar joint and depression of the sustentaculum tali wher- 
ever there had been palpable thickening of the tuberosity of the os calcis 
or any limitation in the normal range of motion,—this despite roentgeno- 
grams frequently negative for joint involvement. Just why so much 
faith was formerly placed in the roentgenographic examination is difficult 
to explain, when obviously eversion of the os calcis with inward rotation 
of the astragalus could not exist without fracture. The apposing joint 
surfaces are flat; therefore, if rotary displacement occurs, something must 
yield and this will usually be the weak shelflike sustentaculum tali. 

Depression of the sustentaculum tali is here stressed because, as will 
be explained, it offers the most logical explanation for many of the thera- 
peutic failures (Fig. 3). It has already been intimated that much of the 
late pain and disability may be attributable to difficulty anterior to the 
subastragalar joint, but this is not as contradictory as it seems, for the 
anatomical study has shown that depression of the sustentaculum tali 
permits subluxation of the astragaloscaphoid and calcaneocuboid joints. 

Recalling the familiar construction of the long arch of the foot, in 
which the posterior pillar is the tuberosity of the os calcis and the anterior 
pillar the metatarsal bones, it will be observed that the astragalus rides 
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the summit of the arch, walking beamfashion. The term “‘arch” is appar- 
ently a misnomer, for the essential Roman keystone is absent. It is more 
nearly a laminated bow, broken in the middle at the astragaloscaphoid 
and caleaneocuboid joints, articulations which physiologically act as re- 
ciprocating units. Anatomically, although not presenting communicat- 
ing synovial cavities, the two joints usurp the whole transverse diameter 
of the bony foot and are functionally coordinate. They present a saddle- 
like articulation on the scaphocuboidal aspect, into which is thrust the 
ovoid contour of the combined astragalar head and anterior articulating 
surface of the os calcis. Piersol says these joints are not of the true ball- 
and-socket type, but permit only a screwlike activity and absorb the for- 
ward thrust of weight-bearing as transmitted through the tibia to the 
astragalus and secondarily to the os calcis. He later considers these joints 
as entities and concludes that the stresses absorbed through the astragalo- 
scaphoid articulation are those transmitted to and through the first and 
second metatarsal bones, while those of the third, fourth and fifth meta- 
tarsals are transmitted to the caleaneocuboid joint. The deep posterior 
or inferior capsules of these two major mid-tarsal joints are reenforced by 
blended reduplicating bands or fibers known as the deep plantar ligaments. 
These fibers permit an interesting physiological mobility viewed in a dis- 
sected foot, yet are the first line of defense against any disruption of the 
normal anatomical relationship. 

Further complicating the structural problem involved, is the surgical 
continuity of the subastragaloid and astragaloscaphoid articulations. 
Crossan attributes this observation to the late G. G. Davis who taught 
that subastragalar fusion without contemporary astragaloscaphoid fusion 
was unsatisfactory and unsound. He considered the two articulations 
despite their independent synovial compartments as a single physiological 
unit and as such to be always subjected to combined surgical attack. 
Although this idea was only applied to juvenile deformities, the conclusion 
is equally applicable to the derangements occasioned by fracture. With 
the observations of Piersol and Davis the writer completely concurs, and 
he believes that they furnish a valuable clue to the reason for the frequent 
failure to obtain painless feet by simple subastragalar fusion. 

Attention is called to the fact that the central portion of the as- 
tragalus is clearly supported or balanced on a facet articulating directly 
with the sustentaculum tali, while the posterior extremity articulates with 
the posterior articulating surface of the os calcis—these two being usually 
considered as the true subastragaler joint; the head of course articulates 
with the scaphoid. We have already observed the absence of a rigid arch 
and should further note the hinge or cart-spring type of construction in 
which resiliency is obtained by a basal caleaneocuboid metatarsal arc 
whose center is hinged by the deep plantar ligaments and whose extremi- 
ties are prevented from extension by the bow-string action of the super- 
ficial plantar ligaments and fascia. Rupture of these last structures has 
never been observed; hence the violence is expended at the major hinge, 
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with resulting bony distortion and dissolution of the deep capsular tissue 
and ligaments. Fracture lines then invading the subastragalar joint and 


Fia. 5-B 


Typical lateral roentgenograms showing (Fig. 5-A) normal left foot, and (Fig. 5-B) 

ancient squash fracture of the right os calcis of moderate severity. Note the 

‘ flattening of the tuber angle, the disrupted caleaneocuboid astragalar junction and 
the astragaloscaphoid luxation. 
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depressing the sustentaculum not only distort the posterior column of the 
long arch and induce unbearable strain upon the superficial plantar liga- 
ments, but are responsible for malalignment of all the reciprocal articula- 
tions of both the caleaneum and the astragalus. 

Returning to a consideration of the mechanical faults inherent in a 
simple subastragalar arthrodesis, it will be noted that it only accomplishes 
repair of the damaged posterior pillar, offering no relief for the equally 
serious major mid-tarsal joint distortion, and it in no measure relieves the 
strain upon the damaged deep plantar ligaments (Fig. 4). The interrela- 
tion, both functional and structural, between the subastragalar and the 
astragaloscaphoid joints is so close that, where the sustentaculum tali is 
depressed and its fulerumlike function destroyed, a fixation of the posterior 
extremity by fusion is an obvious mistake. Further mechanical strain is 
invited by this operation which fastens one end of the astragalus spring- 
board fashion, while the other is allowed to extend unsupported and mis- 
aligned forward to endure the body weight (Fig. 5). 

With these facts appraised, multiple fusions routinely done to include 
the subastragalar, the astragaloscaphoid, and the caleaneocuboid joints 
seem not only logical but conservative. Thoroughly done, the operation 
eliminates the os calcis, the astragalus, the tarsal seaphoid, and the cuboid 
as entities, and produces one solid bony mass with an unvarying predeter- 
minable functional loss. All lateral ankle motion is eliminated, but this is 
scarcely a demerit, since untreated these fractures result in an almost simi- 
lar loss to which is added persistent pain, particularly severe where a few 
degrees of motion are retained. The rotary mobility and the slight an- 
teroposterior flexibility at the combined calcaneocuboid and astragalo- 
scaphoid articulations is also sacrificed, but again the same considerations 
prevail as with the loss of lateral mobility. The initial violence will usu- 
ally have so seriously disrupted these joints that treated expectantly a 
high degree of lost function will prevail, while any residual motion will 
serve as a source of enduring pain and disability. In fact, these few re- 
maining degrees of lateral and mid-tarsal motion in the unfused cases 
furnish the only explanation for the constant pain and prolonged disability 
noted by every author in the bibliography. Fortunately the extreme 
rigidity following triple fusion is transient. A month or six weeks of ac- 
tive weight-bearing induces a gratifying compensatory mobility in the 
anterior tarsal joints, so deceiving that in the early cases the success of the 
fusion was doubted. 

Among the benefits of triple fusion must be listed the positive restora- 
tion of the normal contour of the foot and the permanent preservation of 
the long arch. To these should be added the correction of any eversion of 
the tuberosity and the elimination of untoward bone encroaching upon the 
peroneal tendons or the external malleolus. 


TREATMENT 


In developing the present plan of treatment, the final results have 
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strongly indicated the fallacy of permitting weight-bearing in the period 
between the initial reduction by extension and the secondary triple fusion. 
This converts the fresh lesion into an ancient one and invites not only 
pathological but psychological inhibitions. The necessity for a two-stage 
operation is always explained to the patient. The first stage is completed 
as soon as the initial hematoma has at least partially disappeared under a 
compression bandage; this usually occupies two to four days. 

At the primary operation a heavy wood clevis with interchangeable 
jaws, one set kidney-shaped, the other cylindrical, is used for the com- 
pression and manipulation. Compression alone is not adequate; the 
tuberosity must be firmly clamped and rocked in order to break up all 
existing impaction. Thereafter, steel transfixion pins are inserted through 
the lower tibia and the tuberosity of the os calcis as recommended by 
Bohler. Several ingenious methods for accomplishing extension have 
been published, all with a measure of merit; none, however, have been en- 
tirely adequate in their ability to correct both the upward displacement 


Fic. 6 
Sketch of the author’s traction apparatus for reduction of the upward displace- 
ment and the foreshortening of the tuberosity of the os calcis. Positions of the 
transfixion pins are shown, also the slotted metal strips, two of which are incor- 
porated in the plaster cast to fix the extension. A indicates the extension mechan- 
ism; B, the elevating screw; and C, the heel rest. D indicates the sliding are, 
permitting control of the position of the heel. 
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and the foreshortening of the tuberosity. Since these two deformities are 
usually coexistent and both of serious import, the apparatus shown in 
Figure 6 was evolved. With this device, the correction is most efficient if 
strong downward traction is first made by tightening the extension screw. 
This widely separates the two transfixion pins and places the site of frac- 
ture under tension. The heel rest or fulcrum is then forced sharply up- 
ward, without relaxing the extension; and the resulting strain will induce 
posterior elongation. The lower caliper is adjustable, so that the heel may 
be properly inverted during the process of reduction and no elaborate care 
need be taken to insert the lower pin in exactly the right plane. A well 
padded cast is then applied, beginning below the knee and extending to the 


toes. Originally the cast was closely applied about the pins, but it was 
noted that, unless sev- 


eral hours were al- 
lowed to elapse with 
the extension appara- 
tus in place, the relief 
of tension incident to 
the removal of the 
apparatus allowed a 
considerable loss in 
the forcibly acquired 
extension. This 
was overcome by 
thin, slotted, metal 
strips which, just be- 
fore the completion 
of the cast, are slipped 
over the pins and in- 
corporated in the cast 


Fic. 7. by additional ban- 


The operative exposure. Note the area of cancellous dages. The cast is 
bone exposed by the removal of the thin cortical plaque and then cut away to per- 
the resulting easy identification of the joint margins. The ; h or 
heavy dark angular lines indicate the extent of the fusion. ™It the removal o 

the heel rest and the 


resulting defect repaired by the application of a bandage. 

The attempt to apply unpadded plaster yielded nothing but trouble. 
Generally a considerable reaction follows the application of compression 
and the manipulation, so that the resulting swelling necessitates splitting 
and loosening of the cast, always difficult in the absence of padding. Since 
there is no valid reason for the application of an unpadded cast, a generous 
amount of sterile sheet wadding is applied and the cast is split in anticipa- 
tion of trouble. The incorporated metal strips obviate any concern about 
the loss of reduction, if necessity demands that the cast be widely spread. 
Four weeks have proved to be ample for the development of sufficient 
early callus to maintain the reduction. At the expiration of this period 
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the cast and pins are removed and a week, sometimes a few days more, is 
allowed for the healing of the pin holes. 

At the end of this period the second operation is done. The most 
satisfactory incision has been an L-shaped one, begun roughly two inches 
above the external malleolus and just behind the posterior border of the 
fibula, extended downward to encircle the malleolus, one inch below the 
tip and carried forward and upward to end over the astragaloscaphoid 
joint (Fig. 7). The peroneal tendons are freed but not divided and re- 
tracted upward. The incision is widely retracted, and the lateral surface 
of the tuberosity, as well as the anterior portion of the os calcis, is freed of 
soft tissue. A thin, wide osteotome is used to remove a waferlike plaque 
of bone and periosteum from the lateral surfaces of both the os calcis and 
the astragalus. The thinnest possible plate should be lifted, turned for- 
ward and upward in such a manner that the subastragalar, the astragalo- 
scaphoid, and the caleaneocuboid joints are all traversed, their cartilaginous 
markings standing out in sharp relief against the exposed cancellous bone. 
This is of material help, particularly in the old lesions where the normal 
joint lines have been partly obliterated. In practically all of the cases, 
despite compression, manipulation, and forcible extension, there has re- 
mained an untoward bone mass on the lateral surface of the os calcis. 
Continuing with the thin osteotome, this bone is removed and preserved, if 
possible in one single slab, the thickness varying from three-sixteenths to 
five-sixteenths of an inch. In several instances it has been necessary to 
make a short second incision over the dorsum of the foot to completely 
expose the astragaloscaphoid articulation. This second incision possibly 
renders the operation easier, but complicates the technique. The removal 
of the several joint cartilages is purely a routine procedure. The raw and 
apposed bone surfaces are roughened with a small gouge and the previously 
preserved heavy bone plate issplit intoshavings which are packed principally 
in the proximity of the subastragalar joint in such a manner as to change 
the existing eversion, if any, into inversion. Any remaining chips are 
packed into the astragaloscaphoid and the caleaneocuboid joints. The 
waferlike plaque first removed has been sometimes discarded and some- 
times replaced. Originally it was thought imperative to restore this per- 
iosteum and cortex, but apparently there has been no difference in the 
healing or in the amount of time required for the appearance of bony anky- 
losis. The peroneal tendons are replaced and the wound closed. The 
postoperative cast is loosely applied and well padded, but molded to secure 
proper inversion of the heel and to preserve the curve of the long arch. 

At the expiration of three weeks, without anaesthesia, the first cast is 
removed, the wound is inspected, and a second snug, thinly padded cast 
applied. In one case union was too firm to permit any refinement in posi- 
tion, but usually it will be found easy and desirable to slightly change the 
inversion, the varus, or the curve of the long arch. Also, at this time, it is 
usually possible by manipulation to make an accurate estimate as to how 
long the newly applied cast need be worn. In the majority of the cases, 
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this second cast has been bivalved at the end of two weeks, and thereafter 
removed daily for physiotherapy. Weight-bearing is usually allowed eight 
weeks after the second operation; in two cases it was begun on the fifth 
week, and in one case it was delayed until the end of the eleventh week. 

The subsequent after-care has been extremely simple. Whereas 
with subastragalar arthrodesis alone, the Whitman foot plate was pre- 
scribed; following the triple fusion, only a high shoe with a rigid shank and 
a Thomas heel has been required. 


COMMENT 


In sponsoring a program so complicated, it is impossible to be un- 
aware of the inevitable criticism which must follow its ill-advised applica- 
tion by those unwilling to follow a rigid technique and those unfamiliar 
with the complicated structure involved. It has, nevertheless, proved 
infinitely more efficient and is more rational than a simple subastragalar 
arthrodesis which ignores at least half of the anatomical derangement in 
the severer types of squash fracture. 

Two years ago, in a personal interview, the lay chief of the Industrial 
Commission of Ohio, after an extensive experience with subastragalar 
arthrodesis in the treatment of these fractures, asked in all seriousness, why 
surgeons did not recommend amputation? Such an inquiry is probably 
as illuminating and more pertinent than an exhaustive statistical review. 

Treatment by manipulation, traction, and triple fusion has now been 
extended to include nineteen fresh fractures in which the results have been 
excellent in all but two instances. Six ancient lesions have been subjected 
to triple fusion with good results in all but one. Since the operation is 
technically difficult, it is probable that increased operative experience will 
lessen the failures. 


SUMMARY 


1. Manipulation, skeletal traction, and subastragalar arthrodesis 
have heretofore inadequately solved the problem presented by squash 
fractures of the os calcis. 

2. The failure of these various methods of treatment can be ex- 
plained on a rational anatomical basis, centering about depression of the 
sustentaculum tali, a lesion which cannot be certainly recognized by the 
roentgenologist. An operative exposure has frequently disclosed serious 
articular disruption, when the roentgenograms were nearly or completely 
negative for joint involvement. 

3. We have come to consider any appreciable loss of lateral motion 
in the subastragalar joint, or the presence of thickening and untoward 
bone on the external surface of the tuberosity of the os calcis, as diagnostic 
of disruption of all of the reciprocal articulations of the caleaneum, ir- 
respective of the roentgenographic findings. 

4. Finally, a plan of treatment more completely correcting the ex- 
tensive anatomical distortion has been evolved, which includes a prelimi- 
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nary reduction by manipulation and skeletal traction, to be followed five 
weeks later by subastragalar, caleaneocuboid, and astragaloscaphoid 
fusions. In dealing with the late lesions, where obviously traction could 
be of no assistance, it has not been attempted and the treatment has been 
limited to a primary triple fusion. 
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THE INFLUENCE OF THE SHOE ON GAIT 


As RECORDED BY THE ELECTROBASOGRAPH AND SLOW-MOTION 
Movine Pictures * 


BY R. PLATO SCHWARTZ, M.D., ARTHUR L. HEATH, AND 
WILLIAM MISIEK, M.A., ROCHESTER, NEW YORK 


From the Department of Surgery, Division of Orthopaedics, Rochester University School of 
Medicine and Dentistry 


In the method of making electrobasographic records described in 
previous papers ') *, the patient’s own shoes were used. The prevailing 
differences in shoes and the changes induced by wear has caused us to 
regard them as a potential variable (Fig. 1-A). It was, therefore, desir- 
able to determine the effects of different shoes as revealed by electrobaso- 
graphic records. (See Figure 1-B.) 

Controversy may be avoided by recognizing the fact that there is no 
agreement in regard to when a foot is normal with respect to its mor- 
phology. The paucity of data makes it still more difficult to define the 
normal with respect to function. 

The difference revealed in the seven gait records (Fig. 1-A) was due 
to the prevailing characteristics of respective shoes worn by the same 
individual, Miss E. A.C. Although all of the shoes were comfortable, the 
records revealed a diminishing duration of weight-bearing on the fifth 
metatarsal head, which was most marked on the right foot and which was 
greatest with shoes having heels three and one-eighth inches high. 

This observation was made in April 1933. The records indicated 
the presence of increasing instability of the feet, associated with increasing 
elevation of the shoe heel, as one known factor of importance. On April 
14, 1934, two records were made with different pairs of shoes, the heels 
of which were two inches high. One pair (Fig. 2-A, R5026) was uncom- 
fortable; the other (Fig. 2-A, Brogue No. 3) was comfortable; yet the gait 
records were both well within the normal limits when reduced to the 
average rate of walking. Both of these records are more normal than 
record W0063—4, made April 8, 1933 (Fig. 1-A), of a shoe with a heel two 
and one-eighth inches high. (See also Figure 2-B.) 

These data indicate that electrobasographic records reveal the 
presence or absence of stability of the foot of a person wearing shoes of 
different heel height and construction. Pronation is revealed in the record 
by diminished weight-bearing time on the fifth metatarsal head. Im- 
proper fitting of the shoe, producing discomfort, is not revealed in the 
electrobasographic record until after the subject is unable to compensate 
for the pain produced. Moreover, heel height of a shoe cannot be ac- 
cepted as the only shoe characteristic favoring the presence or absence of 
foot stability for a given person. 

* Read before the American Medical Association, Cleveland, Ohio, June 15, 1934. 
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MISS EAC. 4-14-34 
R5026 BROG.3 


DURATION OF ‘NORMAL 
WEIGHT SEARING ON: 
LEFT GREAT TOE— 


LEFT HEEL— 


FIFTH METATARSAL——— 


DURATION OF ‘NORMAL 
WEIGHT BEARING ON: 


— RIGHT GREAT TOE 


ONE SECOND 


Fig. 2-A 
‘NORMAL GAIT RECORD DRAWN 


Pe yg a FROM AVERAGE OF FIFTY RECORDS 


too uncomfortable for 
Fig. 2-B 


use. Brogue No. 3 
Interpretation of present 35-millimeter electrobas- 


very comfortable. 
ographie record of “normal”’ gait. 
oth electrobaso 


graphie records 
revealed stability of re- 


spective feet and “nor- It remained, therefore, to determine the 


mal” gait. Compare effect of various types of shoes on other subjects. 
with Fig. 1, showing The tw tested were w -hose work 
1e two persons tested were women whose wor 

mal” person. had, for several years, required much walking 


daily between the hours of 9:00 a.m. and 5:00 
p.m. They were, and had always been, free from any definite subjective 
symptoms in or referable to the feet, and the feet revealed no gross mor- 
phological changes. 

With thirteen different pairs of shoes, divided into five groups, six- 
teen electrobasographic records were made of each of the two women 
mentioned. The method by which these records were made was as follows. 

Figure 3 illustrates a 50-foot platform, covered with a cocoa mat, on 
which was placed 20-gauge galvanized sheet iron which was wired to the 
ground side of an A. C. circuit. One-half inch circular brass contacts were 
secured flush on the bottom of each shoe,—one over the heel, fifth meta- 
tarsal head, and great toe, respectively. Wires led from each of these 
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Fia. 3 


Fifty-foot platform, showing motor-driven moving picture camera mounted on 
carriage used for following the subject while she walks the length of the platform. 


contacts through a one-half-inch cable to both the 35-millimeter and the 
70-millimeter electrobasographs. Thus, it was possible to make dupli- 
cate gait records (Fig. 4). 

A carriage was mounted on a double track parallel to the platform. 
By keeping the subject centered on the 9 by 12 centimeter ground glass 
of a Recomar camera, it was possible, while following the subject, to make 
16-millimeter moving pictures at 64 exposures per second with a motor- 
driven moving picture camera. 

An extension was made from one end of this carriage to the middle 
of the platform. At this end, it was supported on four rubber-tired ball- 
bearing wheels which were six inches in diameter. 

With the moving picture camera on the carriage, lateral views of each 
subject were made. When the motor-driven camera was moved to the 
extension on the middle of the platform (Fig. 5), pictures were made at a 
constant distance from front and back, while the subject walked the length 
of the 50-foot platform. A total of 7,000 feet of moving pictures was 
made, including right and left lateral views, front view with the subject 
walking toward the camera, and back view with the subject walking away 
fromthecamera. The rate of exposure (64 exposures per second), although 
four times better than normal (16 exposures per second), was found to 
be satisfactory only for the foot in the stance phase. Walking at the rate 
of 1.4 steps per second was unnatural, as compared to 1.8 steps per second. 
At this slower rate, which favored an unsteady gait, a sharp image of the 
foot in the swing phase could not be recorded at 64 exposures per second. 

Sharp definition of the foot in the stance phase always revealed pre- 
vailing conditions which favored the production of abnormal gait records 
during the weight-bearing period on each foot. 
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Fia. 4 


Electrobasographs, 35-millimeter and 70-millimeter on left and right respectively. 
These were so wired that simultaneous gait records were made on the instruments. 


The electrobasographic records revealed certain facts worthy of 
mention in relation to the present subject. The fitting of a shoe is usually 
considered in terms of the contour of the shoe with relation to comfort. 
Stability of the foot in a shoe had not been given consideration when the 
above criteria were found acceptable. 

Group I included five pairs of shoes having certain last characteristics 
incommon. They were identical in quality of workmanship and material, 
although the heel height was one and one-eighth inches, two inches, two 
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and one-eighth inches, two and one-quarter inches, and two and three- 
eighths inches. These shoes followed the contour of the feet and were 
comfortable on each of the two women tested. All five of the electro- 
basographic records were well within normal limits for Miss M.8. Three 
were likewise normal for Miss E. C. In Figures 6 and 7 and the accom- 
panying charts, the differences in the records produced by these two 
women wearing the same shoes can be readily seen. Compare R5021 
for Miss E. C. with R8009 for Miss M. 8. 

This evidence indicates that the relation of the contour of the shoe 
to that of the foot and the comfort of the foot in the shoe are objective and 
subjective requirements essential to the wearer. It further emphasizes 
that stability of the foot in a shoe is unrelated to the above criteria. 
Such instability may be more detrimental to the subject than foot dis- 
comfort from improperly fitting shoes. These two instances in ten rec- 
ords emphasize the necessity of paying attention to the shoe as a cause of 
inequality in duration of weight-bearing on the three respective points of 
each foot. 

Group II included three pairs of shoes,—two of the same make and 
one of a different make, with heels two and one-quarter inches high on 
each pair. The criterion of fit was determined by contour of the shoes; 


Fie. 5 
Motor-driven moving picture camera mounted on platform extension from car- 
riage. A satisfactorily constant distance is maintained when pictures are made 
while the subject walks toward and away from the camera. 
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each of the two subjects said they were comfortable. Shoes R5021 were 
used in this group; the records are abnormal as already mentioned. Both 
subjects were equally 
stable in each of the other 
two pairs of shoes. Dif- 
ference in last design and 
quality of material and 
workmanship in shoes 
R8048 and D6413 were 
compatible with normal 
duration of weight-bear- 
ing on the three respective 
points of each foot as indi- 
cated by the electrobaso- 
graphic records of the 
same two subjects. 
(See Figures 8 and 9.) 
This investigation re- 
veals that differences in 
the design of last may be 
definite, but the respec- 
tive shoes may fit with 
comfort and provide sta- 
bility for the foot under 
the influence of weight- 
bearing. Although new 
shoes of inferior quality 
and workmanship may be 
Fia. 6 stable, they are more 


oe Shoes worn by Miss M. 8. when above records were : . 

— made had in common quality of material, workman- P redisposed to the loss of 
ship, and last characteristics, except for the changes in this essential character- 
the latter which were essential for the indicated varia- 
tion in heel height. All records reveal evidence of istic with increasing use 
bilateral stability. and poor care. 


MISSMS 
c.P. R502! 


R 8009 


| TABLE (Fig. 6) 


Miss M.S. 1-4-’34 


Foot R5027 R5026 C. P. R5021 R8009 
Pe re .60 seconds .56seconds .61 seconds .66 seconds .59 seconds 
Left 5th metatarsal .. .67 “ 66 “ “ .63 
Right great toe...... 56 “ ~ * 
Right 5th metatarsal. .63 “ 65 “ 


81 85 . 84 


Above figures are for the average speed of 1.4 steps per second. 
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Group III included three pairs of shoes on the same two subjects. 
Two pairs differed in make, design of last, and quality of material and 


workmanship, with a heel 
height of one and seven- 
eighths inches and one and 
five-eighths inches, respec- 
tively. The third pair 
were the personal shoes 
of each subject with a 
heel height of one and 
one-half inches. Figures 
10 and 11, together with 
the accompanying tables, 
reveal that both Miss 
M. 8. and Miss E. C. had 
a short weight-bearing 
time on the heels and 
great toes with shoes 
D6989, while shoes R5027 
and the personal shoes of 
each subject gave essen- 
tially normal records. 
Shoes D6989 were of 
proper size, but the last 
design did not provide for 
proper fitting at the heels; 
the loose heels slipped. 
This investigation in- 
dicates that, although the 
size of the shoe may be 
correct and the foot may 


MISS E.C. I-4-34 
R 5027 R5026 CP R502!i R 8009 


| 


7 
Miss E. C. wore same shoes used by Miss M. 8 
when records in Fig. 6 were made. There was equal 
evidence of comfort and fit. Note prevailing in- 
stability of both feet in records R5021 and R8009. 


TABLE (Fig. 7) 


Miss E.C. 1-4-'34 

F oot R5027 R5026 C. P. R5021 R8009 
Left igh. To .60 seconds .56 seconds .63 seconds .60 seconds .65 seconds 
Right great toe...... 44 61 59 72 62 
Right 5th metatarsal .  .52 .58 56 
Right heel...........  .48 .62 61 
.83 81 84 82 84 

— 85 83 


Time, right... 


Above figures are for the average speed of 1.4 steps per second. 


be free from pain, instability and abnormality in weight-bearing may 
result from improper design of the last with relation to the feet in question. 
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TABLE (Fig. 12) 
SOO Miss M.S. 1-5~’34 
Foot E4008 50110 
Left 5th metatarsal... .... 62 
Right great toe...... | 
Right 5th metatarsal... . ™ 


Above figures are for the average speed of 1.4 steps per second. 


Since the foundation is wrong, it is useless to at- 
tempt to correct this fault by quality of material 
and skill in shoe construction. 

Group IV included three different makes of 
shoes with characteristics of last design and shoe 
construction within the range already considered. 
The electrobasographic records and the slow- 
motion moving picture studies of this group con- 
firmed the findings in Groups I, II, and III. 

Group V consisted of two pairs of pumps with 
heels two and seven-eighths inches high; they were 

Fia. 12 not of the same make, the heel height being the only 
Note evidence of sta. C2™mon characteristic. They were judged to fit 
bility in gl oy of on the basis of contour and comfort. The elec- 


heels Penn da Miss trobasographic record and the slow-motion moving 


picture analysis revealed marked pronation of the 
right foot in E4008 shoes and bilateral pronation, 
worse on the left than on the right, in 50110 shoes for Miss E.C. Similar 
records for Miss M. 8. revealed a tendency toward pronation of the left 
foot in E4008 shoes and essentially normal stability in 50110 shoes. 
(See Figures 12 and 13 and the accompanying tables.) 

This investigation confirms the observations made with relation to 
Miss E. C. (Fig. 2) and record W0063-4 (Fig. 1-A). Heel height of shoe 
may favor, but does not predetermine instability of the foot for a given 
person. 

It is of importance to note that Miss E. C. revealed instability in 50 
per cent. of the records, while Miss M. 8. did not reveal marked instability 
in any. This graphic evidence suggests that a particular shoe is not 
equally good for all women. 


CONCLUSIONS 


Electrobasographic records, together with 7,000 feet of moving 
pictures, have been made of two women with “‘normal”’ gait, with thirteen 
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TaBLe (Fig. 13) MISS E.C 1-5 


Miss E.C. 1-5-’34 


Foot 50110 E4008 
.50 seconds .72 seconds 
Left 5th metatarsal... .... — 
Right great toe...... 69 “ 
Right 5th metatarsal... . .. 16 


Above figures are for the average speed of 1.4 steps per second. 


different pairs of shoes. Interpretation of the gait 
records has been supported by the analysis of mov- 
ing pictures made at 64 exposures per second. 

The electrobasographic records have revealed 
the presence or absence of stability of the feet of 
persons wearing shoes of known last design, heel 
height, and quality of material, workmanship, and 
construction. Pronation is revealed by diminution 
of weight-bearing time on the fifth metatarsal head. 
Improper fitting of shoes, producing discomfort, is 
not revealed in the electrobasographic record until 
after the subject is unable to compensate for the 
pain produced. 

The fitting of shoes has been based upon foot a pet Pn 
length, width, and comfort in the shoe. Little at- characteristic of bilat- 
tention has been given to depth. Evidence pre- 
sented indicates that stability of the foot in the shoe Miss E. C. while walk- 
is not related to these criteria of fit. The shoe 8)! Pumps with 2% 
must, therefore, be regarded as a potential cause of 
inequality of weight-bearing on the three respective points of each foot. 

Records indicate that shoes must differ in design of the last and other 
physical characteristics, so that they may fit most women with comfort 
and provide stability for the feet under the influence of weight-bearing. 
Although new shoes of inferior quality of material and workmanship may 
be comfortable and provide stability, they are more predisposed to the 
loss of the latter essential characteristic with increasing use and poor care. 

Evidence indicates that, although the size of shoe may be correct 
and the foot may be free from pain, instability and abnormality in weight- 
bearing may result from improper design of the last with relation to the 
feet in question. This fault cannot be corrected by quality of material 
and skill in shoe construction. The foundation is wrong. 

Data justify the statement that even a heel two and seven-eighths 
inches high may be worn upon occasion without subjective discomfort or 


Fia. 13 
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recordable indication of instability of the feet. Some feet are more 
unstable than others; therefore, a particular shoe may not provide equal 


stability for different individuals. 
The final conclusion of this work is that all of the factors pertaining 
to the relation of the patient’s shoes to electrobasographic records are 


under control. 
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THE SOURCE OF PAIN IN AMPUTATION STUMPS IN 
RELATION TO THE RATIONAL TREATMENT 


BY DR. A. G. MOLOTKOFF, LENINGRAD, U.S. 5S. R. 


Surgeon to the Leningrad Institute of Neurosurgery; Consulting Surgeon 
to Prof. Turner’s Institute for Crippled Children 


The problem of pain in amputation stumps may still be regarded as 
unsolved. Among the existing theories concerning the origin of such 
pain, the least stable are the two which more than any others influence 
the modern treatment: (1) the theory of amputation neuromata, produced 
in such principal nerve cables as the sciatic in the lower limb and the 
ulnar and radial in the upper limb; (2) the theory of ascending neuritis, 
advanced by Weir Mitchell. A consideration of the following well known 
physiological and anatomical facts may help to bring about a clearer 
understanding of the subject. 

Electric or mechanical irritation of different nerves produced on the 
operating table has confirmed the existence in some of the peripheral 
nerve fibers of special pain conductors, in addition to the branches which 
convey tactile temperature and other forms of skin sensibility. These 
pain conductors are contained principally in the cutaneous nerves, with 
definite territories supplied by separate branches. This fact must be 
taken as a starting point in the search for the cause of pain in amputation 
stumps, which has baffled all attempts at treatment. 

Taking into consideration the effect of mechanical and electric irrita- 
tion of nerve trunks, it has been found of equal value to examine system- 
atically the skin scar in each case of painful amputation stump. From 
these examinations of the iocally painful sears, the following peculiarities 
have been found. 

If the sear is irritated, projected pain can be evoked, the character 
and peripheral distribution of which are identical with those of the pain 
felt by the patient in the amputated limb. Irritation of strictly localized 
points on the sear produces pain shooting toward definite areas of the 
“phantom limb”’. The direction of this pain, whatever territory it may 
involve, very often corresponds to that of the spontaneous pain and to the 
anatomical course of the pain conductors revealed by the production of 
electric irritation in the investigations carried out. Evidence of the 
existence of such pain, originating in the skin scar independently of that 
arising from amputation neuromata of larger nerves, may be obtained by 
consideration of the three following facts. 

In accordance with the modern technique of amputation, the neuroma 
is found to be situated at a distance from the skin scar, with no adhesion 
to the plane of section of the bone. The second proof is provided by the 
fact that, in examining the skin scar as the source of projected pain 
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evoked by the pressure, percussion, or even the touch of a camel’s hair 
brush, it is possible in some cases to reproduce definite isolated irritation 
of the different points by lifting a fold of the scar or drawing it from the 
underlying structures. The third support of this assumption is founded 
on the fact that the comparison of the distribution and character of the 
projected pain evoked from the neuroma or from the skin sear generally 
reveals no agreement. The pain arising from the scar differs as a rule 

from that connected with the neuroma and is more severe. 
Taking these facts as a guide in the treatment of pain in amputation 
stumps, it has been possible to de- 


on eleven clinical cases in which 
section of the cutaneous nerves 
exclusively was undertaken. 
Amputation pain has no causal 
relation to the neuromata of large 
nerve trunks or to any abnormal 
state of bone, muscular, subcutane- 
ous, or vascular tissue. Its origin 
may be traced to the involvement 
of terminal ramifications of cutane- 
ous nerves which conduct the special 
sense of pain. Since these nerve 
branches are necessarily divided 
during amputation, they are in- 
Fig. 1 evitably included in the scar.* The 
Painful stump after amputation of the facets eannot be ignored that these 
leg. The numbers indicate the points : 
from which pain is projected to the cor- external agents which affect the 
responding toes on pressure, touch, or ramification of cutaneous nerves are 
the prick of a pin. These sensations 
disappeared in the first three toes after not to be regarded as the sole element 
division of the obturator and in the j; : : = 
fourth and fifth toes after division of the - pain production and that the — 
tion of cutaneous nerves impairs the 


cutaneous femoris lateralis. 
compensatory and antagonistic rela- 


tions between two systems of fibers,—those of special sensibility to pain 
and those of other forms of sensibility, principally tactile and thermic, the 
existence of which has been proved by Head in experiments performed 
upon himself. 

Leaving aside such complications as trophic and vasomotor disturb- 
ances, amputation stumps may be divided into two groups which differ 
distinctly in their clinical manifestations of pain. The first and most in- 
teresting group is distinguished by predominating pain projected toward 


* Krunkenberg’s operation for obtaining a prehensile forearm after amputation leads 
to the formation of a complicated long stripe of skin scar which is a source of grave in- 
tractable pain. Two such cases have been observed in which a series of operations—in- 
cluding section of the principal nerves, rhizotomy, and spinal ganglionectomy—failed to 
alleviate the pain. Section of the cutaneous antibrachii lateralis and cutaneous anti- 
brachii dorsalis resulted in abolishing the suffering of the patients. 
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the non-existent limb. The pain is localized exclusively in the terminal 
parts, such as the hand, foot, fingers, and toes, and is accompanied by dif- 
ferent illusory disturbances of motion. Local pain is not complained of in 
these cases. In contrast to this group, the second group is characterized 
by predominating purely local pain which, on closer examination, is found 
to arise from the scar. No irradiating toward the periphery of the 
‘phantom limb”’ is observed in these cases. 

In the treatment of pain projected toward the inner malleolus, the 
medial side of the foot and sole, and principally toward the big toe or 


Fic. 2 
Krunkenberg’s “‘claw’’, with sensation projected into the thumb and index finger 
in the form of burning and in the dorsum of the hand in the form of frost. The 
burning sensation disappeared after division of the cutaneous antibrachii lateralis 
and the frost after division of the cutaneous antibrachii dorsalis. 


partly toward the other toes (with the exception of the fifth), in cases asso- 
ciated with tenderness of the medial part of the scar presented by a thigh 
or leg stump, experience has shown the efficaciousness of division of the 
obturator near its exit from the foramen obturatum. Other ways of ap- 
proaching this nerve are certainly admissible. 

In cases of pain projected toward the external malleolus, the outer 
side of the dorsum of the foot, the little toe or the adjacent part of the sole, 
with coexisting local tenderness of the outer part of the sear, not inferior 
results were obtained from section of the cutaneous femoris lateralis just 
below the anterosuperior iliac spine. An additional section of the lumbo- 
inguinal nerve, below Poupart’s ligament, was found useful in cases of pain 
irradiating toward the anterior part of the thigh and knee in which tender- 
ness was revealed in corresponding points in the sear. 

In painful stumps of the upper extremities, with pain localized in the 
first three fingers and in the corresponding volar surfaces of the hands, 
section of the cutaneous antibrachii lateralis was successful. 

It must be emphasized that the operations proposed are of little or no 
avail in cases of high amputation of the upper or lower limbs. Experience 
leads one to assume that, at the level of the middle third of the thigh and 
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the upper third of the forearm, one has to deal with other conductors of 
pain as yet not recognized. 

It is to be noted that the réle of cutaneous nerves as conductors of 
pain originating in sears is being more and more recognized. As far back 
as 1856, Pirogoff reported two cases of neuralgia of the arm, which were 
successfully treated by section of the cutaneous filaments of the nerve 
which had been involved in a sear resulting from venesection. In the 
writings of recent authors which deal with the subject of pain in amputa- 
tion stumps, significance is attributed to cutaneous nerves. 

Elmslie states that, in cases in which pain continues to exist after sec- 
tion of the ischiatic nerve, division of the saphenous nerve may be resorted 
to. 

Foerster, in 1927, in referring to treatment of painful-stump neuro- 
mata, recommended blocking, as high as possible, of all the peripheral 
nerves by alcohol or formalin. In severe painful cases, not one of the 
nerves should be omitted from this treatment in order that absolute insen- 
sibility of the stumps may be obtained. 

Kiittner, in dealing with the same subject at the German Congress of 
Surgeons in 1931, recommended lines of treatment similar to those of 
Foerster. His opinion is that ‘“‘although in some cases neuromata of small 
nerve branches cannot be eliminated, it is sometimes not easy and even 
impossible to discover them; therefore we obtain success by the high 
blocking of a denuded main trunk’’. 

Some considerations of the source of stump pain are to be found in the 
writings of Leriche (1932). He reminds the reader that ‘‘there are in the 
thigh other nerves beside the ischiatic”’ and reports a case of neuroma of 
the saphenous nerve to the existence of which pain in the stump could be 
traced. In addition, he points to one case in which resection of fifteen 
centimeters of this nerve had no effect in abolishing the pain. As to the 
upper extremity, Leriche takes absolutely no account of cutaneous nerves 
in the causation of pain following amputation. He speaks of three main 
nerve trunks and, according to his experience, it may be necessary to 
divide all three, not limiting the operative interference to one of them. 
The significant réle of the scar and of the definite cutaneous nerves in- 
volved therein is not stressed by him. 

In regard to the method of treatment of pain in amputation stumps 
which is advocated in this paper, the author must acknowledge that his 
experience is not large enough to draw broad conclusions, but, taking into 
consideration the severity of the suffering with which one so frequently 
has to deal and the futility of the many grave operations which have been 
resorted to in the attempt to abolish intractable pain in the stump, he 
dares to recommend a trial of operative methods which are far less radical 
in comparison to those hitherto practised. 

In the combat with stump neuralgia, the summit of radicalism has 
been reached in the operation of rhizotomy which tends to sever the roots 
of the channels conducting pain from a distant undetermined source. 
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According to Shaw, “in cases of stump neuralgia of the upper and lower 
limbs, all ventral and dorsal roots should be severed’’. The frequent 
failure of this procedure to abolish pain is well known; the same may be 
said of sympathectomy and ganglionectomy. Because of these facts, 

Leriche is inclined to question whether, in some particular cases of rebel- 

lious pain following amputation, excision of the sensible centers of the 

cortex may be resorted to. This state of affairs has led the author to sug- 
gest a new line of treatment based on a more profound study of the path- 
ways of pain in amputation stumps and the determination of the local 
source of irritation. 

SUMMARY 

Neuromata of large nerves play a secondary réle in the production of 
pain in amputation stumps. 

The source of the pain is to be sought in the stump sear in which are 
involved the endings of the pain-conducting finer branches of the cutane- 
ous nerves. The determination of the special cutaneous nerve to which 
the sensitive filament belongs must be the starting point in treating the 
pain. This task is not alwayseasy. A better knowledge of the anatomy 
and physiology of the cutaneous nervous system will serve to overcome 
existing difficulties. 

A higher section of the real conductor of pain originating in the stump 
scar is apt to interrupt pain which nay have repeatedly baffled other 
operative methods. 

A new vista is being opened for the treatment of pain in amputation 
stumps, based on a more thorough study of special pain-conducting nerves 
which have nothing in common with the nerves carrying other forms of 
sensibility. 
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AN OPERATION FOR THE CORRECTION OF PRONATED FEET 


BY RICHMOND STEPHENS, M.D., NEW YORK, N. Y. 


The results of treatment in many cases of weak foot, either relaxed or 
rigid, have not been thoroughly satisfactory. Various operative proce- 
dures have been tried in severe cases, but, up to the present time, none has 
been found that is always successful. 

Shortly after a visit to Dr. Michael Hoke, of Atlanta, Georgia, 
during which the author saw a great deal of his work on foot deformities, 
the following operation was evolved by modifying and adding to Dr. 
Hoke’s operation for valgus feet. 


THE OPERATION 


A curved incision, such as might be employed for an astragalectomy 
or a subastragalar arthrodesis, is made on the outer side of the foot below 
the fibular malleolus. The peroneal tendons are exposed and retracted 
and the head of the astragalus is exposed. An osteotomy through the 
neck of the astragalus is then done with a chisel and the head is removed. 
In rigidly pronated feet it is found that the deformity can then be well cor- 
rected without the use of force. The articulation between the astragalus 
and the os calcis is next exposed, the cartilage of both bones is denuded, 
and the joint space is increased by inverting the heel, thus leaving a gap 
between the two raw-bone surfaces. The head of the astragalus which 
was removed is denuded of all cartilage and ligamentous attachments and 
is cut in the form of a wedge. This bone wedge is then inserted in the 
space between the body of the astragalus and the os calcis, with its base to 
the outer side of the foot. The thickness of the wedge depends on the 
amount of correction desired. The wound is then closed and plaster is 
applied from the tips of the toes to the upper end of the calf. While the 
plaster is being applied the foot is held at a right angle with the correction 
at the scaphoid region, the head of the first metatarsal is held down, and 
the heel is in inversion. 

At the end of three weeks the plaster is removed, the wound in- 
spected, and a new plaster applied for five weeks, making the total period 
of immobilization eight weeks. After this period, the patient should use 
the foot with an ordinary unaltered shoe. In some cases it may be neces- 
sary to raise the inner border of the heel or even to supply some sort of a 
support for a few months. Massage and exercises may be helpful in some 
cases. It is true that the motion in the subastragalar joint has been 
sacrificed, but it is the author’s belief that the benefits obtained in cases of 
severely pronated feet more than make up for this loss. 


DISCUSSION OF CASES 


In the cases reported, the patients were operated upon in 1929 and, 
since five years have elapsed, it is felt that the benefits obtained from the 
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operation can be fairly judged. This series of cases comprises: two boys 
with bilateral relaxed flat-foot; one girl with bilateral rigid flat-foot; and 
one boy with unilateral traumatic rigid flat-foot. In three of the cases 
both feet were operated upon, making a total of seven operations. These 
patients were all children, but the author believes that the procedure 
would be just as beneficial if used in the case of a young adult. The opera- 
tion is also recommended in cases of relaxed or rigid feet. 

The x-rays before operation were all negative for accessory scaphoids 
and merely showed the depressed arches. Unfortunately, there are no 
photographs and in only one case were plaster models of the feet made 
before and after operation. Two of the patients moved away after a few 
months and have not been available for late examination, but the other 
two are still under observation and the results in each case are thoroughly 


satisfactory. 
CASE REPORTS 


Case 1. N. R., a female, eleven and a half years of age, considerably overweight, 
suffered from pain and stiffness of both feet. 

The patient had been treated with Whitman plates and altered shoes for two years. 
On July 26, 1928, both feet had been manipulated under anaesthesia and had been im- 
mobilized in plaster. The x-rays showed large depressed scaphoids, but no accessory 
scaphoids. After three weeks the plaster was removed, physiotherapy was instituted, 
and braces and altered shoes were again used. She was temporarily improved, but later 
the disability recurred. 

A year later the patient was readmitted; the feet were painful, tender, rigid, and 
pronated with prominence in the scaphoid regions. The operation described was done 
on the right foot on July 6, 1929, and on the left on July 11, 1929. In the case of the right 
foot, the wedge was made up of two pieces of bone instead of a single piece. The plaster 
was finally removed on August 28, 1929. Each foot showed less scaphoid prominence 
and moderate inversion of the os calcis. Because of the extreme pes planus, the patient 
was given shoes raised one-eighth of an inch on the inner borders of the soles and one- 
quarter of an inch on the inner borders of the heels. 

This girl has been followed at intervals up to the present time. She is thoroughly 
satisfied with the results of the operations and, although the feet are still somewhat flat, 
she gets along without supports and with unaltered shoes. She does tire somewhat after 
long walks or periods of standing. 

Case 2. J. B., a male, eight years of age, was admitted to the Hospital on July 23, 
1929, because of the condition of the feet. 

For two years he had attended the Out-Patient Department and had used Whitman 
braces with no relief. X-rays were negative for accessory scaphoids. 

On admission, the feet were completely relaxed and everted, with the long arches 
down and the seaphoid regions prominent. 

An operation was performed on the left foot on July 25 and on the right foot on 
August 1. Both feet were immobilized in plaster until September 18. The feet then 
showed marked inversion of the heels. Unaltered shoes were ordered, but it was later 
found that the patient had used his old shoes with the inner borders raised. 

After three months the condition of the left foot was satisfactory, but the right foot 
showed too much inversion of the heel. This condition continued to increase and, on 
July 10, 1930, the patient was again operated upon. It was found that where the piece of 
the astragalus had been inserted there was marked overgrowth of bone pushing up against 
the fibular malleolus and causing the inversion. This excess bone was removed and also 
an external longitudinal wedge. At the same time the left foot was stretched and put in 
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plaster as it showed slight overcorrection. A photograph, taken November 28, 1930, 


showed the feet in good position. 
On October 25, 1934, the patient was found to be thoroughly satisfied. He walked 


well and had no discomfort. Each foot appeared excellent with a moderately long arch 
and the os calcis in slight varus. 


From this case we learned that it was possible to get too much correc- 
tion and this had to be remedied a year later. The wedge was probably 
too thick and there was also an overgrowth of bone. Up to this time the 
author thought it more likely that there would be a thinning with too 
little correction rather than a gradual increase with growth. 


Case 3. R.S., a male, thirteen years old, was admitted to the Hospital on July 30, 
1929, complaining of pain and stiffness and showing eversion of the left foot, a prominent 
scaphoid, marked tenderness, spasm and rigidity. 

The patient gave a history of a fall on December 31, 1928, with probable strain of the 
left foot. 

The regular operation was done on August 1, 1929, and the foot was immobilized in 
plaster for eight weeks. The foot was then relaxed and the heel inverted. The patient 
went without support, but the inner border of the heel was raised one-eighth of an inch. 

This patient was only followed a short time, but, on December 11, 1929, his foot ap- 
peared to be in excellent position, he walked well, although he held the ankle somewhat 
stiffly, had no discomfort, and seemed well satisfied. 


Case 4. R. M., a male eleven years old, had used Whitman braces for two years 


without improvement. 

On admission to the Hospital, the long arches were depressed and there was marked 
prominence of the secaphoid region. X-rays did not show the presence of accessory bones. 

Typical operations were performed; the left foot was operated upon on November 21, 
1929, and the right foot on November 30, 1929. 

On January 24, 1930, the plaster was removed and the feet were found to be in good 
position with the os calcis of each foot in slight inversion. Unaltered shoes were used. 

This patient could only be followed for a short time, but, on April 30, 1930, plaster 
casts were made to compare with those made just before the operations. The appearance 
of the feet was good, that of the right being slightly better than that of the left. The boy 
was very well pleased with the condition of his feet and did not tire. 


SUMMARY 


1. Some weak feet do not respond to the ordinary conservative 


treatment and operation is indicated. 

2. Many operations have been done which have resulted in definite 
improvement, but none of these operations has been outstandingly 
successful. 

3. The operation described here is moderately simple, can be used 
for all types of weak or flat feet, and is applicable to adults as well as 
children. 

4. The results obtained through the use of this operation are satis- 
factory cosmetically as well as functionally. 

5. The use of appliances and special shoes may usually be discon- 


tinued after the operation. 
6. There is some danger of overcorrection in growing children, as 


illustrated in one case. 
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COMBINED ANTERIOR-POSTERIOR APPROACH TO THE 
KNEE JOINT 


BY EDWIN FRENCH CAVE, M.D., BOSTON, MASSACHUSETTS 


From the Massachusetts General Hospital 


The incision for exposing the semilunar cartilage, about to be de- 
scribed, allows access to the anterior and posterior compartments of the 
knee joint with a minimum amount of trauma to the articular surfaces. 
It has been particularly useful in removing cysts of the semilunar cartilage, 
cartilage with damage to the posterior cornu, and any injured carti- 
lage which it is difficult to remove by means of the restricted anterior 
approaches. 

The knee is flexed at a right angle over the end of the operating 
table. To expose the internal semilunar cartilage, the internal epicondyle 
of the femur is identified, and the incision begun three-eighths of an inch 
behind and on a level with this point,—about one and one-half inches 
above the joint line. Posterior to this bony landmark pass the tendons 
of the sartorius, gracilis, and inner hamstring muscles which have their 
The incision is carried downward 


insertion in the upper end of the tibia. 
and curved gradually anteriorly to a point one-quarter of an inch below 
the joint line, and then forward to the border of the patellar tendon (Fig. 
1-A). The skin flap, with subcutaneous tissue and fat, is reflected upward 
to expose the quadriceps expansion and the lateral ligament. The first, 
or anterior, incision into the joint capsule begins just in front of the lateral 
ligament as it takes its origin from the internal femoral condyle (Fig. 1-B). 
The incision is carried downward and forward to just below the joint line, 
and further forward to the patellar tendon with the same general curve 
as the skin incision. The synovia is opened through this same incision, 
and the anterior cornu of the internal semilunar cartilage is exposed 
(Fig. 1-C). At this point, it is well to insert special retractors to allow 
exploration of the anteromesial compartment of the joint (Fig. 2). 

The following structures can be viewed satisfactorily through this 
incision: the articular cartilage of the internal tibial and femoral condyles, 
the anterior crucial and alar ligaments, the inferior surface of the patella, 
the fat pad, the synovial lining, and the anterior half of the internal 
semilunar cartilage. A satisfactory view of the external semilunar ecarti- 
lage cannot be gained from the anteromesial approach. 

By sharp dissection, the anterior portion of the cartilage is freed from 
its attachment to the synovia and the fibrous ligament by which it is 
attached to the anterior crucial ligament (Fig. 1-D). Once the anterior 
portion of the cartilage is free, it may be grasped firmly with a Kocher 
clamp and pulled forward as it is dissected from its attachment to the 
internal lateral ligament. 

427 
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Inciscons 


Femoral Co dy le 


Fic. 1-A. Skin incision, beginning about three-eighths of an inch back of the 


femoral epicondyle and extending downward and forward to the patellar tendon. 


Fic. 1-B. Incisions into capsule. The anterior incision begins just in front of, 
and slightly below, the femoral epicondyle and extends downward and forward to 
the patellar tendon. The posterior incision is made in line with the ligamentous 


fibers of the capsule. 


Fig. 1-C. The anterior opening into the joint, showing the semilunar cartilage 


in situ. 


If removal of the posterior portion of the cartilage proves difficult, 
if a lesion of the posterior portion of the cartilage is suspected, or if one 
is dealing with a cyst of the cartilage, it is a simple matter to open the 
knee joint behind the internal lateral ligament. This second incision is 


made behind the internal lateral ligament, 


SEMILUNAR 


Fig. 1-D 


The anterior portion of the semilunar cartilage 
dissected free and brought out through the an- 
terior incision. 


beginning just below the level 
of the epicondyle of the femur 
and continuing straight down 
across the joint line (Fig. 1-B). 
The capsule and synovia are 
more easily opened separately 
than by one incision. Pos- 
teriorly, the tibial and femoral 
condyles are in close contact 
with the semilunar cartilage 
lying between them (Fig. 
1-E). With this postero- 
mesial approach, however, the 
semilunar cartilage should be 
separated from its attachment 
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to the synovia by sharp dis- 
section; essentially all of the 
cartilage can be removed by 
this means once the anterior 
half has been dissected free. 
At times it has been helpful 
to pass the freed anterior end 
of the cartilage posteriorly 
between the internal lateral 
ligament and the femoral 
condyle, and the entire carti- 
lage can be removed through 
the posterior opening into 
the joint. 

In exposing the lateral 
aspect of the joint, the skin 
incision is made exactly the 
same as the one described,— 
beginning three-eighths of an 
inch behind and on a level 
with the external femoral 
condyle, and curving down- 
ward and forward to the 
patellar tendon. The inci- 
sion for exposing the anterior 
compartment is also made in 
a manner similar to the inci- 
sion used on the mesial side. 
It will be found, however, 
that, when the knee is flexed, 
the anterior cornu of the 
external semilunar cartilage 
has a great tendency to re- 
tract, and it may be exposed 
and dissected free with some 


Fig. 1-E 
The mesial side of the knee joint, showing the 
capsule opened in front of, and behind, the in- 
ternal lateral ligament and the cartilage dis- 
sected free except for its extreme posterior at- 
tachment. 


AND POST. COMPARTMENT EXPOSED | 


Fic. 1-F 


The lateral side of the knee joint, showing the 
capsule opened in front of, and behind, the 
fibular collateral ligament and the semilunar 
cartilage dissected free except at the extreme pos- 
terior tip. The other structures seen are the 
popliteus tendon and the tendon of the biceps 
femoris. 


difficulty. Once the anterior cornu is freed, however, traction with 
a Kocher clamp will draw the cartilage easily forward since it is not 
firmly attached to the external lateral ligament. The popliteus tendon, 
which lies mesial to the external lateral ligament, arises from the external 
femoral epicondyle and passes downward and posteromesially. It is 
separated from the external semilunar cartilage by a small bursa. If, 


when removing a cartilage with cystic degeneration or dealing with an 
injury to the posterior cornu of the cartilage, it is necessary to make a 
second incision into the joint to free the posterior cornu of the cartilage, 
the incision is made just behind, and in line with, the fibers of the external 
lateral ligament (Fig. 1-F). As the capsule of the joint is opened, the 
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| popliteus tendon 
comes into view just 
anterior to the inci- 
a sion, and the lateral 
head of the biceps 
tendon lies posteri- 
orly. The lateral 
condyles of the fe- 
| mur and tibia are in 

less close apposition 

than on the mesial 

side, with the semi- 

lunar cartilage lying 

Fic. 2 between the two. 


steri 
Retractors varying from one-quarter of an inch to three- The po terior cornu 
uarters of an inch in width and shaped so as toconform to of the cartilage can 


the curve of the joint line. be removed by sharp 

dissection. It may 

facilitate matters to pass the anterior portion of the cartilage posteriorly, 

mesial to the external lateral ligament and the popliteus tendon, and re- 
move the entire cartilage through the posterior opening. 

The incisions into the joint are closed separately in two layers. The 

subcutaneous tissue and skin are closed separately. Silk is used through- 


out. 


Sixteen cases have been operated upon using the incision described. 
There were ten injuries to the semilunar cartilages, four cysts of the ex- 
ternal semilunar cartilage, one cyst of the internal semilunar cartilage, 
and one cyst within the internal lateral ligament. 
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COMMINUTED FRACTURES OF THE PATELLA 


TREATMENT OF CASES PRESENTING ONE LARGE FRAGMENT 
AND SEVERAL SMALL FRAGMENTS* 


BY J. E. M. THOMSON, A.B., M.D., F.A.C.S., LINCOLN, NEBRASKA 


Fractures of the patella were among the first fractures to be brought 
within the scope of open operative procedures, yet they still offer problems 
and complicating sequelae that often prove distressing to the surgeon and 
to the patient. The controversy among authorities as to which procedure 
is appropriate has, however, been reduced to the quite general agreement 
that open operation is always in order, providing the fragments are widely 
separated and the patient is a good risk. 

The procedure here described is limited in its adaptability to those 
transverse and comminuted fractures in which there is one large fragment 
intact in the upper or lower portion of the patellar tendon. 

This type of fracture is quite common and frequently occurs as the 
result of an automobile accident in which the patient has been thrown with 
the knees against the instrument panel or some other forward obstruction 
in the car. 

PREOPERATIVE TREATMENT 


Three to seven days should elapse after the injury before operation is 
considered, during which period an effort should be made to aid absorption 
and diminish swelling. The extremity should be wrapped with a bias 
cotton-flannel bandage. Traction or splints should be applied, with the 
extremity fully extended and maintained in an elevated position in bed. 
It would be helpful if ice-bags were to be applied to the knee for inter- 
rupted periods. 

OPERATIVE TECHNIQUE 

When conditions seem favorable, operation is performed under ap- 
propriate anaesthesia (local, spinal, or general). Meticulous surgical 
preparation is essential, and the hemorrhage is controlled by means of a 
tourniquet about the mid-thigh. A generous longitudinal semilunar in- 
cision is made laterally away from the patella. The small fragment, or 
fragments, is cut freely from the tendon, rather than being bluntly dis- 
sected or torn out, to assure removal of all bony particles. Blood clots 
are removed. The rough edges of the remaining large fragment are 
smoothed and contoured, particularly on the articular surface; shredded, 
stringy bits of loose tendon are cut away. Two drill holes are made 
obliquely from the upper surface of the fragment to the lower portion of 
the fracture surface, but well anterior to the articulating cartilage. A 
strong kangaroo tendon is passed through one of these holes, interwoven 


* Read before the Section on Orthopaedic Surgery of the American Medical 
Association, Cleveland, Ohio, June 13, 1934. 
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deeply into the substance of the opposing patellar tendon, and looped back 
through the other drill hole. Fascia may be substituted for this purpose. 
The fragment of the tendon is then approximated firmly against the pa- 
tella and the kangaroo strands tied across the fragment of the patella. 
Chromic catgut approximation of lateral torn tendinous and capsular at- 
tachments should be carefully carried out. The wound is closed with 
Dermal or silk, and sterile dressings, moistened with alcohol, are applied. 
Sheet wadding is wrapped from the mid-calf to the mid-thigh, and a 
cotton-flannel bias bandage is applied from the toes to the upper thigh. 
The tourniquet is then removed. Leaving the tourniquet intact until 
after bandaging seems to reduce postoperative intra-articular hemorrhage. 
Either a molded posterior plaster splint from the toes to the upper thigh, 
or a double lateral iron splint, is applied. Ice-bags are reapplied to the 
knee, and the leg is elevated. 

At the end of seven to ten days the stitches are removed. A strong 
dressing of Unna’s paste is applied to the extremity, thereby allowing only 
limited flexion of the knee, and the patient is then allowed to walk with 
crutches. Three weeks after operation full weight-bearing is allowed, and 
motion is limited only by the cotton-flannel bias bandage. Physiotherapy 
is seldom required to bring back function. 

The result obtained by the use of this procedure has, in the author’s 
small series of five cases, proved in every instance uniformly satisfactory. 


CONCLUSIONS 


This procedure reduces the problem of the treatment of certain frac- 
tures of the patella from one in which there is an effort to attain bony or 
fibrous union of fragments that normally exhibit very little osteogenic re- 
sourcefulness, to one in which only union of tendinous structures is in- 
volved, and in which there is assurance of success if meticulous asepsis is 
observed and adequate sustaining suture of soft structures is carried out. 
Such a procedure allows early use of the extremity, decreases the period 
of disability, and relieves much of the possibility of refracture. 
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THE USE OF THE JONES SPLINT IN THE TREATMENT OF 
FRACTURE OF THE PELVIS AND OF THE NECK OF THE 
FEMUR 


A Series oF Forty Cases 


BY A. J. LANGAN, M.D., F.A.C.S., SAN PEDRO, CALIFORNIA 


Fractures about the pelvis and neck of the femur have always been a 
source of worry to the surgeon. Fractures of this kind are most common 
in the poorer type of surgical risk,—namely, old people. Among the 
various measures in the treatment of fractures of the hip and pelvis, per- 
haps the most popular and the most frequently used is the Whitman 
method which has served its purpose well and will probably be used in 
selected cases for a long time to come. 

With the advent of the Jones traction splint, the author believes that 
a very definite step forward has been taken in the treatment of pelvic 
fractures, especially in the type most frequently encountered—the senile 
type. 

Dr. Jones’s splint makes use of the well leg as an aid to extension of 
the injured member. A fulcrum is thus produced, with the well leg as 
one arm of the lever and the injured leg as the other. The fulerum 
might be taken as the pelvis from which leverage is applied to the 
injured member. Dr. Jones has informed the writer that he believes the 
actual pull on the traction arm to be about twenty pounds per three- 
fourths of an inch. However, in the first one-half of the distance on the 
traction arm, there is a pull of about fifteen to twenty pounds only, as 
allowance must be made for relaxation due to the cast and padding. The 
normal resistance of the patient’s muscle pull is also considered in the 
traction force. The sacro-iliac ligaments receive some of the strain, which 
is again taken up in the symphysis. 

TECHNIQUE 

In most cases, the author has found morphine in conjunction with 
sodium amytal to be a sufficient anaesthetic. However, in cases where 
more relaxation is desired, spinal anaesthesia by the use of 100 milligrams 
of novocain may be used. 

Sheet wadding is placed in even layers on both legs from the patient’s 
knee tothe toes. Next, harness-maker’s felt, about one-quarter of an inch 
to three-eighths of an inch thick, is applied. In the case of the well leg, it 
is important to have the sole of the foot and the os calcis well padded, as 
the force here is upward. In the case of the injured leg, the dorsal surface 
must be heavily padded. 

The writer is not afraid of using too much padding, as he believes that 
the best results are obtained in those cases in which there is free use of 
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Fie. 1 

2 Application of felt boot. 

f For good leg: Sole of foot, heel, and outer aspect should be well padded. 


For injured leg: Dorsum of foot and anterior surface of the leg should be well 
padded. Harness-maker’s felt, one-fourth to three-eighths of an inch thick, is used. 


2 


Application of splint. 
Splint should be fitted to boot so that handle of splint is at right angles to horizon- 
i} tal plane of pelvis. 
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padding or felt. Four strips of felt are usually employed—one extending 
from the posterior surface of the knee and leg over the plantar surface of 
the foot, another over the anterior surface of the leg and the dorsum of the 
foot, and a strip on either side for the protection of the malleoli. It is 
important that the head of the fibula be well covered, as the peroneal 
nerve may be involved, especially in the well side. 

Flexing the thigh on the pelvis and internal rotation with traction 
serve to bring the fractured ends into a more suitable position for further 
fixation by the splint. 

In fractures of the pelvis, there should be manipulation through the 
vagina or rectum; at the same time traction should be applied by means of 
the splint. 

The author uses approximately eight four-inch plaster bandages on 
each leg for the boot. In an hour this is sufficiently hard to incorporate 
the splint. Four to six four-inch bandages are used for this purpose.* 
Care must be taken to see that the traction barrel is in the exact center of 
the body and parallel with the long axis of the body. When this feature is 
overlooked, leverage is wrongly applied, and often poor results ensue. 

After the cast hardens over the splint, the traction lever is turned 
until the patient complains of slight discomfort. This discomfort soon 
passes away with shrinkage of the plaster when sufficient felt has been 
used. A check-up x-ray is then made and, if further traction is needed, 
the traction barrel is moved further down. If, after full traction is in- 
duced, reduction is not satisfactory, the author does not hesitate to remove 
the casts and to reapply them. 

REPORT OF CASES 

In the cases studied, the chief object was to ascertain the percentages 
of bony union, shortening, and ankylosis. A series of letters was sent to 
the surgeons in attendance at the various cases and the results may be 
seen in Table I. 

It is the author’s belief that bony union in practically all cases is due 
to: first, proper reduction; and, second, the general well being of the 
patient during convalescence. 

CONCLUSIONS 

The Jones splint has the following advantages: 

1. Mortality is greatly reduced, as may be seen in the author’s series 
of cases in which five deaths occurred, giving a mortality rate of 12.5 per 
cent., which is much better than in his past experience with other proce- 
dures. 

2. Hospital costs are made appreciably smaller. After the fracture 
has been reduced, the patient is easily cared for at home, unless complica- 
tions make more constant care necessary. 


* Since this article was written, the instrument has been improved so that it may be 
applied right over the plaster boot and no further plaster is used. This makes the splint 
still lighter. 
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TABLE I 


ANALYSIS OF Forty CASES OF FRACTURE OF THE PELVIS AND OF THE NECK OF THE FEMUR 


9 


18 


19 


20 


Name 


Time in 
Age Hospital 
Sex (Years) (Days) 


Complications 


Mr. V. R. 8. 


Mrs. 


Mr. G. R. B. 


F. E. 


Mr. J. I. 


Mrs. W. D. 
Mrs. 


E. P. 


Mr. J. 58. 


Mr. M. M. 


Mrs. F. H. 


Mrs. M. D. 
Miss Kk. L. 


Mrs. 


Mrs. 


Mrs. 


Mrs. 


Mrs. 


E. A. 
A. E. 


R. 
M.S. 
. A. H. 


E. D. 


M 42 161 None. 


r 82 21 Old hemiplegia. 


M 75 5 Myocarditis. 
Mitral regurgi- 
tation. Blood 
pressure 250/ 


100. 

M 71 48 None. 

F 84 21 None. 

I 57 25 None. 

M 84 17 None. 

M 63 45 Mitral stenosis. 
Acidosis. Ir- 
regular heart. 

F 88 5 None. 

F 63 75 None. 

F 75 85 None. 

F 83 10 None. 

F 86 60 None. 

F 70 81 None. 

F 65 3 None. 

F 64 3 None. 

F 76 72 None. 

F 52 Generalized can- 
cer developed 
from old cancer 
of breast. 

F 75 8 Postoperative can- 
cer of the uterus 
seven years ago. 
This was a path- 
ological fracture. 

F 66 7 None. 


On crutches. Solid 
union. 

Bony union. No 
shortening. No 
ankylosis. 


Good bony union. 


Good bony union. 
Shortening of one 
inch. 


Good bony union. 
Good bony union. 
Good bony union. 


Good functional 
result. 


Up in wheel chair 
after fourteen 
days. Good 
result. 


Good end result. 

Walking with cane 
at discharge. 

Bony union. No 
shortening. 

Bony union. Good 
result. 

Good bony union. 

Good result. 

Bony union. 

Up in wheel chair 
after forty-two 
days. Walking 
after sixty-one 
days. 

Death. 


No follow-up ob- 
tainable. 


Walked with as- 
sistance after 
four months. 
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ANALYSIS OF Forty CASES OF FRACTURE OF THE PELVIS AND OF THE NECK OF THE FEMUR 


No. Name 


21 Mrs. F. A. 


23 Mr. L. D. R. 
24. Mrs. L. L. 


25 Mrs. E. W. 
26 Mr. L. R. 


27 Mrs. M. K. 


28 Mrs. 8S. N. 
29. Mrs. M. W. 


30) Mrs. B. B. 
31 Mr. J. A. H. 
32 Mrs. J. R. 


34 Mr. A.C. 
35 Mr. J. E. K. 


36 Mrs. K. L. 
37 Mrs. A. M. 
38 Mrs. 8. T. 


39 Miss R. 


40 Miss S. L. 
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F 


1935 


Age 


53 


50 


40 


SO 


Time in 
Hospital 
Sex (Years) (Days) 


62 


11 


41 


Complications 


Wassermann reac- 


tion 


Left hemiplegia. 


Lobar pneu- 
monia. 
None. 
Refracture. Too 


early weight- 
bearing. 

None. 

None. 


Partial paralysis 
of right side. 


None. 
Delirium. Ex- 
treme shock. 


Cardiorenal. 
Pneumonia. 
None. 


Old mitral insufhi- 
ciency. 


Some numbness 
over peroneal 
nerve and mus- 
cles supplied by 
it. 

Old cerebral hem- 
orrhage. Myo- 
earditis. Auri- 
cular fibrilla- 
tion. 

None. 

Cerebral embolus. 


None. 


Fracture of trans- 
verse processes of 
three vertebrae. 

Fracture of two 

vertebrae. 


End Results 


Good bony union 
following antilu- 
etictreatment. 
Shortening of one 
and one-half inch. 


No follow-up. 


Good result. 

Splint reapplied. 
End result satis- 
factory. 

Bony union. 

Walking three and 
one-half months 
after fracture. 

Death six weeks 
later, due to 
myocarditis. 

Good bony union. 

Shortening of one 
and one-half 
inches. Good 
bony union. 

No follow-up. 

Death. 

Bony union. No 
shortening. Ab- 
duction limited 
to 50 per cent. 

Jones splint re- 
moved and 
Buck’s extension 
applied because 
of shortening of 
one and one-half 
centimeters. 

Sent to San Fran- 
cisco splint. 
End result satis- 
factory. 


Death. Autopsy 
showed atrophy 
of both kidneys 
and cystic degen- 
eration. 

Good. 

Death. 

Good bony union. 
No shortening. 
Back at work as 

dietitian. 


Back at work as 
nurse. Good result. 


= 
22 Mr. J. M88 
Ir 53 35 
M 56 7 
78 35 
F 86 21 
> M82 5 
85 21 
33 Mrs.M.M. F = 74 
M 
35 55 
Fr 60 5 
4 
- 25 15 
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Fig. 3 
A. A. Fractured pelvis. Before reduction. 


4 
A. A. After reduction. 
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lia. 6 
After application of splint. 


Fic. 
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3. Handling the patient for use of the bedpan or for a change of bed 
linen is simple, especially with the aid of the overhead frame by which the 
patient may raise himself. 

4. Because of the ease in handling the patient, bed sores are rare. 
Since there is no plaster above the knees, there is, of course, no chance for 
urine or faeces to filter in between the skin and the cast and set up 
irritation. 

5. The free motion permitted is important, especially in the treat- 
ment of the aged where hypostasis so frequently follows long convalescence 
in plaster casts. 

6. The mental condition of the patient using the Jones splint has 
been found to be much better than that of the patient immobilized in a 
body cast such as the Whitman technique requires. When the Jones 
splint is used, the patient may be placed in a wheel chair and allowed in 
the sun the first week after the cast is applied. 

7. The splint is easily applied by any general practitioner. 


BIBLIOGRAPHY 
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HIP-JOINT FUSION AND THE SHELF OPERATION 


BY P. M. GIRARD, M.D., DALLAS, TEXAS 


These operations on the hip are designed to establish better bony con- 
tact between the graft and its bed, both as to the area of contacting sur- 
face and the firmness of fixation of the graft. Upon these two factors 
depends the success of any bone graft. 

The various methods make use of a free bone graft taken from the 
crest of the ilium; an osteotome is employed for removing the graft and for 
flaring out the two cortical areas to form the wings. 

The intra-articular hip fusion to be described combines the principles 
of intra-articular and extra-articular grafts and is the method which we 
are at present using routinely. The graft is firmly wedged at each end 
into the ilium and the trochanter, and its middle section is inserted into the 
head and neck of the femur. If a strictly extra-articular fusion is desired, 
the entire graft is flared out and wedged into the ilium and trochanter 
only. 

In the shelf operation, not only are the contacting surfaces broader, 
but the shelf is more like a roof and points downward, which is important. 
So many of the shelf operations described do not fulfil this requirement. 
Under weight-bearing, when the femoral head strikes an upward inclined 
shelf, it is forced outward instead of inward, and tends to dislocate. An- 
other advantage is that when the graft is driven into position under the 
wings it is very firm and will not be dislodged during the necessary moving 
of the patient in preparation for application of the cast. 

It is not the purpose of this presentation’to discuss the relative merits 
of the intra-articular or the extra-articular methods of fusion, but merely 
to describe the procedures mentioned. They are in reality modifications 
of Ghormley’s operation.' 

EXTRA-ARTICULAR FUSION 

The incision of Smith-Petersen is slightly modified in that the lower 
end points outward, so that the muscles may be reflected and held back 
with a lever placed around the outside of the trochanter. If a strictly 
extra-articular graft is desired, two wings are turned back along the rim of 
the acetabulum and in the trochanter (Fig. 1). The capsule is not opened. 
In turning the wings back, it is important that the area which will form 
their bases be marked by small incisions through the outer cortex to pre- 
vent splitting of the wings at their bases. This marking is best done with 
the corner of an osteotome. The wings should be fairly thick and should 
include some cancellous bone with the cortex. 

Next, the graft is taken from the crest of the ilium. Length should 
be measured from the outside of the trochanter to the upper end of the in- 
cision in the acetabular rim, and the graft from the crest should be cut 
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! 
Di yuble-w ing-back method. 


‘tra-articular fusion. 


3 


Model illustrating double-wing-back extra-articular fusion. 


Fic. 


VOL. XVII, NO. 2, APRIL 1935 


> 
| 

4 


P. M. GIRARD 


446 


‘peqingsip you st oy} {pues seyyte dn 
OM} YUM WMI! OY} JO oy} SMOYs 
‘ANULOJ JO YOou proy 
WNIT! OG} UL SBULM 94} pus UL st 


“PIU OF ST POLYM OY} JO YOou pwoy oy} UI 
ON “WL oY} UL SBULM oY} JopuNn UT 
BUlog St WNIT OY} JO oY} “uoTsNy 


RY 


JOURNAL OF BONE AND JOINT SURGE 


THE 


ab 
| 
4 


447 


HIP-JOINT FUSION AND THE SHELF OPERATION 


*JOO1 B JO ULIO} OY} Ul Zurpuoq yruted 04 
‘WILE UT SFuLM JepuN ut 


| 


XVII, NO. 2, APRIL 1935 


VOL. 


¥ 
| 
| | 
| ait = 
» 
Gx 
' 
| 


P. M. GIRARD 


9-A 


lia. 9-B 


Anteroposterior view of model showing Lateral view of model showing shelf 


shelf graft in position. 


graft in position. 


Fia. 10 


Double-wing-back shelf. Eighteen months after operation. 
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sufficiently long to span this area. The cortex on either side is turned 
back to form two wings. The areas which will form the bases of the 
wings should be marked with the corner of an osteotome, as already men- 
tioned, to prevent splitting before the wings are flared out. 

The final step is the levering open of the two wings in the ilium and 
trochanter under which is slipped the graft, its two spread wings fitting 
firmly under the raised wings of the trochanter and the acetabular rim 
(Fig. 2). <A slight increase in abduction of the leg jams the graft even 
more firmly into position. 


INTRA-ARTICULAR FUSION 


The technique is exactly the same as for extra-articular fusion except 
that the capsule is opened, the hip joint is cleaned out if desired, and a 
groove is cut in the head and neck of the femur similar to the technique 
described by Ghormley. The middle section of the graft from the crest of 
the ilium is not turned back in forming the wings, but is left just as it is 
except that the outer cortical surfaces have been sacrificed. The wings 
are formed by approximately one inch of each end of the graft (Fig. 6). 
The wings of the graft are inserted under those of the ilium and trochanter 
in the same manner as are those of the extra-articular graft; the middle 
vertical section of the graft, however, is driven into the groove in the head 
and neck of the femur. 

The turning back of the wings gives a very secure graft and also a 
very large contacting raw surface of bone at each end. 


SHELF OPERATION 


Wings are formed in the rim of the acetabulum, as illustrated in Figure 
8. The incision in the rim for forming the wings should be shaped like « 
long, pitched roof. The graft from the crest is taken with the osteotome 
held obliquely so that a long beveled cut surface in the graft may be ob- 
tained. Care should be taken to hold the osteotome at such an angle that 
the long beveled edge will fit downward against the surface of the ilium 
and not upward against the wings. The outer cortex of the graft is cut 
transversely and the two halves are bent downward in the shape of a roof 
(Fig. 8). 

The wings in the ilium are beveled up, and the graft is inserted be- 
neath them and driven upward firmly into place. 
1. GuorM_ey, R. K.: Use of the Anterior Superior Spine and Crest of Ilium in Surgery 

of the Hip Joint. J. Bone and Joint Surg., XIII, 784, Oct. 1931. 
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CONGENITAL COXA VARA 
REPORT OF A CASE * 


BY DR. JULJUSZ ZAREMBA, CRACOW, POLAND 


This case is reported because of the fact that congenital coxa vara 
is comparatively rare, and also because the method of treatment used has 
proved to be of value. <A review of the literature shows that few similar 
cases of coxa vara have been reported. It is, however, very likely that 
other cases have been described under various titles. 

Since there is much confusion in the classification of the types of 
coxa vara, it seems wise to define the type with which this paper deals. 
Congenital coxa vara is applied to those cases in which the following con- 
ditions are present: (1) marked faulty development of the femur; (2) a 
small and imperfectly formed neck; (3) grossly deficient ossification; and 
(4) separation of a triangular portion of the neck, adjacent to the margin 
of the head, from the remaining portion of the bone. 


CASE REPORT 


The patient, a girl, eighteen years of age, complained of pain in the right hip and 
presented limitation of motion in both hips and a constant limp, resembling in character 
that of congenital luxation. The limp and the limitation of motion had existed since 


Fia. 1 
Before operation. 


*From the Service of Prof. Maxymiljan Rutkowski, Surgery Clinic, Cracow. 
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infancy. The pain had appeared after violent exercise a year prior to examination. 
The patient gave a history of an acute arthritis of both hips fifteen years previously; this 
affection had lasted a few weeks and there had been no subsequent symptoms or dis- 
ability. 

Examination, on September 23, 1929, showed the patient to be well nourished, of 
healthy appearance, and with no evidence of organic disease. She walked with a marked 
limp on the right side and with a gait suggestive of greatly restricted motion in the hips. 
Marked lordosis was present. The trochanter was prominent on both sides. The 
Trendelenburg sign was positive on the right, negative on the left. Both hips were held 
in the position of slight flexion and adduction. The right hip showed 30 degrees of mo- 
tion in abduction and 85 degrees in flexion. Rotation was markedly limited. When 
motion was persisted in beyond these limits, pain was experienced. Motion in the left 
hip was somewhat less restricted than in the right. 

Roentgenographic examination (Fig. 1) revealed that the angle of inclination of the 
neck of the femur was reduced to less than a right angle. The neck was of normal 
length and apparently placed rather low in the acetabulum. There was a broad, clear 
band crossing the neck vertically between the head and the remaining portion of the 
neck. In the right hip, a fragment of bone, triangular in shape, occupied the lower 
portion of the neck near the head and was bounded by two clear bands which traversed 
the neck. The inner band was undoubtedly the epiphyseal line. The acetabulum wes 
well formed with a somewhat oblique upper margin. 

The usual forms of extension and physiotherapy were carried on for several weeks, 
with no beneficial results. Exploration of the joint was, therefore, advised and an s#t- 
tempt to mobilize it was proposed. 

At operation on March 28, 1930, the hip joint was exposed by the anterolateral route 
after the detachment of the great- 
er trochanter. The capsule was 
opened by a cross incision and the 
femoral head was dislocated in order 
to obtain a full view of the acetabu- 
lum, the head, and the neck. The 
cartilage of the head and the acetab- 
ulum was found to be intact and the 
ligamentum teres shortened. The 
neck was shorter than normal, sep2- 
rated from the head by a defect of 
one centimeter, and filled with dense 
fibrous tissue. It was decided to 
construct a pseudarthrosis by exci- 
sion of the femoral head and dense 
fibrous tissue and by implantation 
of the fat tissue about the neck. 
The trochanter was then reattached 
to the femur at the lower level and 
the limb was placed in plaster with 
the hip in moderate abduction. 

Two months later, the recon- 
structed hip showed a moderate 
range of active motion, with mus- 
cular control of the joint. 

One year after the operation, 
the patient could walk with a fair 
amount of comfort. The limp was 
lessmarkedthanformerly. The hip Pic. 2 
was stable and showed a wide range One year after operation. 
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of painless motion: flexion of 80 degrees; abduction of 65 degrees; normal rotation. The 
Trendclenburg sign was negative. Shortening of the right femur amounted to from two 
to three centimeters. The roentgenogram (Fig. 2) showed a clear joint space and good 
position of the neck and acetabulum. 

Information obtained by letter three years after the operation indicated that the 
limp had not increased and that the hip was stable. The patient suffered occasional 
slight pain, but was able to do housework without difficulty. 


DISCUSSION 


The treatment for coxa vara often recommended in text-books— 
namely, abduction, either with or without an anaesthetic—does not seem 
to offer much hope of permanent improvement in this type of deformity. 
The relief from weight-bearing in this position will prevent increasing de- 
formity, but, since the epiphyseal line is vertical, or nearly so, this treat- 
ment can achieve little in the way of correction. 

The only other treatment which until now has offered any real hope 
of success is the low subtrochanteric oblique osteotomy,—cuneiform oste- 
otomy, or, as proposed by Mommsen, mortise osteotomy (Zapfenosteo- 
tomie). The aim of this osteotomy is directed toward correcting the de- 
formity, preventing its recurrence, restoring the abduction and extension, 
and, in unilateral cases, reducing the shortening of the limb. The osteot- 
omy should not attempt to restore the axis of the neck of the femur, but 
should strive to produce a certain amount of coxa valga. If this is done, 
the plane of the epiphyseal line and that of the abnormal clear line of the 
neck will be nearer horizontal than vertical and the weight will fall more 
or less at right angles to these lines. Weight-bearing will no longer tend 
to increase the deformity, but, on the contrary, may lead to consolidation 
of the neck. 

The number of patients operated upon according to this procedure is 
small. The general impression is that the operation is advisable, pro- 
vided that the technique is good and the postoperative care is sufficiently 
long and rational. It is necessary to keep in mind that the upper frag- 
ment is mobile and liable to be flexed at the hip joint, allowing the lower 
fragment to slip upward in front of it; in this case the final result is less 
favorable than before. The danger in such an osteotomy arises from the 
difficulty in technique and the need of accuracy in the postoperative care. 

Because of the various disadvantages connected with this osteotomy, 
the method of choice in the case reported was arthroplastic resection of the 
hip, the usual procedure in cases of late fracture of the neck of the femur. 
If the neck is sufficiently long, this method is advisable, particularly in 
unilateral cases. The mobility is improved, the limp decreases, and the 
pain diminishes or disappears. The hip becomes stable and there is pres- 
ent only a moderate degree of shortening of the limb,—from two to three 
centimeters. The operation is technically easy and the post-operative 
care presents no special difficulty. 
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TRANSVERSE-WEDGE ARTHRODESIS FOR THE RELIEF OF 
PAIN IN RIGID FLAT-FOOT 


BY ISADORE ZADEK, M.D., F.A.C.S., NEW YORK, N. Y. 


DEFINITION OF FLAT-FOOT 


Flat-foot, as commonly understood, is a condition in which the main 
or longitudinal arch of the foot is depressed. This is not anatomically 
true. The arch is secondarily depressed, due to abduction of the foot. 
A low main arch, without abduction at the mediotarsal and subastragalar 
joints, is often found in a strong stable foot that is symptom-free. 


CLASSIFICATION 


Ilat feet are perhaps best classified in three groups: 


1. Flaccid 

First, we have the so called static, or flaccid, flat foot, in which the 
main arch is depressed only during weight-bearing. When the superin- 
cumbent weight is removed, the main arch assumes a normal contour. 
The term ‘‘flat-foot”’, as applied to this group, is often a misnomer, 
because the patients frequently have high arches, and truly the individ- 
uals with high arches are the greatest sufferers. In this group the con- 
dition is best termed ‘‘ weak foot ’’, or ‘‘abducted foot ’’, because the height 
of the arch is of relatively little significance. These individuals suffer 
because the feet are used at a mechanical disadvantage. Normally, the 
balance of the foot during weight-bearing should be such that a line 
prolonged along the crest of the tibia would strike the foot in a plane 
between the first and second metatarsals. During activity, these pa- 
tients turn their feet outward, as one does normally during relaxation in 
standing, and the prolonged line noted above strikes medial to the normal 
plane,—often to the inner side of the first metatarsal. In the attitude 
of relaxation, the hips are rotated outward slightly and the knees are 
somewhat flexed. Associated with this attitude, there is a prominence 
of the medial aspect of the foot in the region of the astragalosecaphoid 
joint, and the normal contour with convexity outward may be reversed 
and show a convexity inward. In other words, during activity, the 
individual uses an attitude which is normal for relaxation; hence, the 
mechanical weakness. If this attitude is persisted in sufficiently long, 
it becomes more or less fixed, so that the arch does not return to normal 
during relaxation. 


2. Spastic 
The second group is the flat foot with peroneal muscle spasm. This is 
a later stage of development in the untreated foot described in the first 
153 
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group. Here there is resistance to the assumption of a normal contour. 
This is governed particularly by spasm of one group of muscles, the peronei. 


3. Rigid 

The third group is the rigid flat foot. This is the terminal, or last, 
stage in which the foot becomes firmly fixed in an attitude of abduction, 
and a normal balance of the foot cannot be restored by any simple meas- 
ure. This is the group with which this presentation is concerned—a 
group where the ordinary conventional treatment is unsatisfactory. 
These patients are crippled by the severe pain. The operation which 
the author presents has proved adequate in relieving this pain. 


SYMPTOMS OF AND CONVENTIONAL TREATMENT FOR VARIOUS FORMS OF 
FLAT-FOOT 

The patients suffering from weak feet come for treatment primarily 
because of pain and disability. This pain may be registered in the foot, 
usually on the medial side; it may be in the calves, thighs, or back. 
Such patients find their activity limited. They walk and stand less and 
sit and ride more than they did previously. Children experience pain 
or limitation of activity far less frequently than do adults with the same 
degree of deformity. 

1. For flaccid flat-foot, the giving of instructions as to the proper 
balance of the foot during weight-bearing is often all that is necessary 
to help the patient correct this condition. In order to maintain the 
proper balance, these patients require exercises to strengthen the weak- 
ened and underdeveloped structures, especially the tibial muscles, the 
peroneus longus, the flexor hallucis longus, and the flexor digitorum lon- 
gus. An intelligent individual, without too much extraneous weight to 
carry about, will often require nothing more than these exercises and 
proper shoes. Indeed, it has been said with much justification that the 
prognosis is much more concerned with the condition above the shoulders 
than with that below the knees. 

This treatment is essential to all patients in this group. In addi- 
tion, many of them require some form of arch support,—either a Whitman 
foot plate or a simple arch prop of the conventional type. No artificial 
arch, regardless of the type used, is in itself curative. 

2. The pain in the foot associated with spasm of the peronei is 
usually considerable and more or less localized in the foot. 

The spastic flat foot associated with muscle spasm must first be 
reduced to the flaccid type and then the conventional treatment should 
be carried out. The spasm of the peronei is best overcome by baking 
and massage and repeated strapping with adhesive plaster to force the 
foot into slight varus as the peronei relax. It may be necessary to 
apply a plaster-of-Paris bandage. 

3. The rigid flat foot shows more than ordinary resistance to 
correction. The condition has existed sufficiently long for changes to 
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have occurred, so that resistance to correction is extreme. These pa- 
tients have lost all ‘‘spring”’ in their gait and they use their lower ex- 
tremities like pedestals. They have a great deal of pain and disability 
over a long period of time. 

In order to overcome the resistant valgus of this type of foot, the 
patient is usually given an anaesthetic and the foot is thoroughly stretched 
in the opposite direction. Then a plaster-of-Paris boot is applied, ex- 
tending from the toes to the knee, with the foot at a right angle and in an 
attitude of varus. This treatment frequently fails to accomplish its 
purpose, as shown by the fact that it is often necessary to repeat this 
procedure more than once to correct the valgus attitude, if the rigidity 
has existed for any considerable period of time. This involves many 
weeks of after-care. Subsequently, the foot is strapped with adhesive 
plaster and physiotherapy is instituted. Later, Whitman foot plates 
are applied. 

OPERATIONS DEVISED FOR TREATMENT OF FLAT-FOOT, 

The number of operations devised for the treatment of flat-foot is 
considerable. They may be divided into two groups: (1) operations on 
the soft parts; (2) operations on the bones. In many cases the two types 
of procedures have been combined. 

In reviewing the literature, one finds that the authors usually do 
not state what type of flat-foot is under consideration. 

The earliest operation for flat-foot is that of Golding-Bird, who, in 
1878 and 1880, removed the scaphoid in two cases and in two others 
combined this procedure with removal of the head of the astragalus. 
Davy reported the same operation in 1889. 

Ogston, in 1884, reported an astragaloscaphoid arthrodesis in which 
the cut surfaces were approximated with two bone pegs. Hare, in 1889, 
modified this type of osteotomy, so that the ivory pegs were not required. 
Schwartz, in 1893, made the correction more complete by enlarging the 
size of the wedge removed at the astragaloscaphoid joint. 

Stokes, in 1885, advised a wedge osteotomy of the head and neck 
of the astragalus with the base inward, as he felt that this location was the 
site of deformity in flat-foot, rather than the astragaloscaphoid joint. 

This operation was a development of the times, as two opposing 
views in regard to flat-foot were then held. One group felt that the 
condition was secondary to ligamentous relaxation; the other, that it 
was secondary to bony deformity. Cauchoix, in 1908, and Wachter, in 
1921, reported more extensive and more complicated osteotomies of the 
tarsus. 

Weinlechner, in 1888, Vogt, Morestin, and Eiselsberg reported as- 
tragalectomy for the correction of flat-foot,—a most radical procedure. 

Phelps, in 1891, divided and shortened all of the soft structures on 
the medial aspect of the foot—the reverse of his operation for congenital 
equinovarus. He later reported a somewhat similar procedure, known 
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as the “Bond” operation. In this procedure, several cuts were made 
with a Paquelin cautery at different angles in the soft parts on the medial 
aspect of the foot, and the foot was then molded into a corrected atti- 
tude and fixed by a plaster-of-Paris bandage. 

Trendelenburg of Bonn, in 1889, performed a supramalleolar os- 
teotomy of the tibia and fibula similar to that done for old unreduced 
Pott’s fractures. The result is a tilting inward of the ankle as a whole. 
Hahn reported a similar procedure worked out by him independently. 
Meyer, in 1890, found this operation successful in several cases. 

Hoffa, in 1893, recommended tenotomy of the tendo achillis as an aid 
in correction of flat-foot. Kohler, in the same year, reported use of the 
same procedure. Hertle, in 1910, published the report of nine ‘ases in 
which the patients were able to resume their occupations after achillo- 
tenotomy. Els, in 1913, gave credit for the procedure to Nicoladoni 
and reported twenty-three cases of flat-foot treated by this method. 
Friebe, in 1920, reported nine successful cases so treated. 

Obalifiski, in 1895, seems to have popularized the Gleich operation. 
He modified the Gleich incision. He made the interesting statement 
that Gleich died without having performed this operation on the living, 
but it was used later by Kiselsberg and by Brenner in two cases. The 
Gleich operation consisted of a subcutaneous tenotomy of the tendo 
achillis and division of the os calcis diagonally in a line running from an 
anterior lower border to a posterior upper point. The posterior end 
which bears the tuberosity was pushed downward and forward and fixed 
in this position. This restored the angle which the axis of the calcaneus 
normally forms with the ground, but which disappears in flat-foot. 

Miiller, in 1902, devised an operation which consisted in drawing the 
tendon of the tibialis anticus through a canal made in the scaphoid, thus 
raising the keystone of the main arch. Occasionally, this operation was 
combined with other procedures,—such as astragaloscaphoid arthrodesis 
or tenotomy of the tendo achillis. Wilson and Patterson, in 1905, re- 
ported the use of the extensor hallucis longus tendon instead of the tibialis 
anticus. 

Ryerson, in 1910, reported transplantation of both peronei across 
the dorsum of the foot to the internal cuneiform. The newly trans- 
planted muscles showed practically no activity, the improvement being 
due to removal of a deforming element. 

Legg, in 1913, reported transplanting the tibialis anticus tendon from 
its insertion into the internal cuneiform and first metatarsal base to the 
secaphoid. Haas, in 1924, reported a number of cases so treated with 
good results. 

Perthes, in 1913, described an operation, known as the ‘‘ modeling 
osteotomy”’. He removed a wedge of bone from the scaphoid and placed 
it in a damp compress. Next, a vertical osteotomy was made into the 
os calcis near its anterior edge on the outer side. The wedge of bone 
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previously removed from the scaphoid was hammered into the gap in 
the os calcis, thus elongating the outer border of the foot. It was at 
times necessary to elongate the peroneal tendons. Wilms, in 1914, 
gave his approval to the Perthes operation and, in addition, fixed the 
os calcis to the astragalus. 

Fischer and Biron, in 1914, reported the use of free tendon grafts 
from the peroneus longus tendon to help maintain the areh. A hole 
was drilled into the scaphoid and one end of the free graft was passed 
through the scaphoid and then fixed under tension into the tibia. Wedge 
resection of the tarsus was also suggested if necessary. Momburg, in 
1912, had described a similar procedure in which he used a double strip 
of fascia lata. 

Meyer, in 1925, reported a method of overcoming spasm of the 
peronei by exposing the external popliteal nerve just above the head of 
the fibula and spraying the nerve with ethyl chloride for two or three 
minutes. This blocked the nerve for about six months. 

Miller, in 1927, reported a plastic operation which consisted in ex- 
posing, through an incision on the inner side of the foot, the insertions 
of the tibialis anticus and posticus tendons, as well as the caleaneoscaphoid 
ligament. With a sharp osteotome, a thin slab of bone was removed 
from the side of the secaphoid and internal cuneiform. It remained at- 
tached to the caleaneoscaphoid ligament with the intervening ligaments 
holding the thin portion of bone from the scaphoid and internal cunei- 
form. The lesser ligaments were peeled upward and downward from 
the astragalus, scaphoid, internal cuneiform, and base of the first meta- 
tarsal, and were preserved ready for reattachment. The articular carti- 
lage was removed from the scaphoid, internal cuneiform, and base of the 
first metatarsal. The heel cord was then lengthened. In some cases, a 
wedge osteotomy of the neck of the astragalus was done. Next, the foot 
was placed in adduction and the slab of bone, which included the insertion 
of the tibialis posticus tendon, was pulled forward and sewed beneath 
the tibialis anticus tendon to the internal cuneiform and the base of the 
first metatarsal. The wound was closed and plaster-of-Paris was applied 
with the foot in adduction. 

Schede, in 1928, reported an operation consisting in extensive loosen- 
ing of the soft parts, including the peeling back of the ligaments between 
the caleaneocuboid, the internal cuneiform, the first metatarsal, and the 
scaphoid. Tenotomy of the peroneus brevis was then done. After this, 
a Z-shaped tenotomy of the tendo achillis was done, followed by an 
astragaloscaphoid arthrodesis. Repair was made with the foot in an 
attitude of varus. 

Hoke, in 1931, described his procedure which consisted of elongation 
of the tendo achillis, followed by an arthrodesis between the scaphoid, 
the internal, and middle cuneiform bones. A block graft, cut from the 
tibia, was utilized, and the foot was fixed with the forepart in equinus. 
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RATIONALE OF TRANSVERSE-WEDGE ARTHRODESIS FOR PAINFUL RIGID 
FLAT-FOOT 

In the treatment of flaccid flat-foot, conventional methods are 
adequate. Unfortunately, this is not true of rigid flat-foot, where 
stretching under anaesthesia has been the method of choice. The neces- 
sity of frequently repeating the procedure on the same patient is evidence 
of its inadequacy. 

An operation is here presented for relief of pain in rigid flat-foot. 
It is based on the belief that strain, and likewise stability, in the rigid 
flat foot takes place to a great degree at the joint between the astragalus 
and the os calcis. The foot may be better balanced by this operative 
procedure, but the primary consideration is the relief of pain. 

This operation is designed to obliterate motion between the astrag- 
alus and the os ecaleis, and to accomplish this in such a manner that the 
os calcis, in its relation to the astragalus, is in an improved position. 
This is accomplished by removing a wedge of bone transversely at the 
astragalocaleaneal joint, thus diminishing the eversion of the os calcis. 

It seems to the author that the generally accepted conception of 
flat-foot is not accurate. In the anatomy of the normal foot, the os 
‘alcis and the astragalus occupy roughly the posterior third of the foot. 
Anterior to this, there are 
twenty-four bones, constituting 
the remaining two-thirds. The 
posterior portion of the foot is de- 
signed for stability and the anterior 
portion for flexibility. As an il- 
lustration of the difference in 
function between the anterior and 
the posterior portions of the foot, 
_ a person runs up-stairs on his toes, 
Fig. 1 because the shock of impact is 


] 


MING OF INCISION 


Pew 


Schematic drawing of transverse-wedge lessened as he hurriedly shifts his 

"yee a rigid flat-foot, showing the aight from one foot to the other. 

In contrast with this, an individ- 

ual, falling from a height and landing on his feet, usually sustains a 

fracture of the os calcis—less frequently of the astragalus—for he lands 

on the most stable portion of his foot. If neither of these bones is broken, 
then they may act as a wedge and split the lower end of the tibia. 

Normally, the os calcis is situated in a plane on the outer side of the 
astragalus and is slightly tilted inward, so that, during weight-bearing, 
its superior border is nearer the mid-line of the body than is its inferior 
border. 

Most arch supports and most operations are designed on the falla- 
cious conception of elevating the keystone of the arch in the astragalo- 
scaphoid region. 

If the heel is inverted slightly, so that it is tilted outward, the fore- 


THE JOURNAL OF BONE AND JOINT SURGERY 


a 
a 
| 
= 
| 
14 
oe 
| 


RIGID FLAT-FOOT 459 


foot will follow and 
thus improve the 
foot’s balance. 

If the alignment 
between the os calcis 
and the astragalus 
can be improved and 
the strain at this joint 
ean be relieved, the 
patient should experi- 


ence comfort—if this Joint 
theory is true. The Fic. 2 
author has tried this Showing the exposure of the joint between the astragalus 


and the os ealcis. The tibialis posticus tendon has been 


only in cases of rigid | 
retracted posteriorly. 


flat-foot, although it 
is his belief that it would apply in a small number of cases of flaccid foot, 
where simple measures fail. This procedure has been entirely satis- 
factory in several cases of rigid flat-foot, and has given complete relief. 

One word of caution: The os calcis should not be fixed in inversion 
to the astragalus, as weight-bearing is done normally in an attitude of 
slight valgus. If fusion occurs with the heel in slight inversion, the 
cosmetic appearance is better, but the patient is not pleased with the 
result and may have pain. This occurred in one foot upon which the 
author operated, and in one operated upon by an associate. 


TECHNIQUE OF THE OPERATION 


An incision, two and one-half inches long, is made | 
in the line of the tendon of the tibialis posticus, 
beginning posterior to the astragaloscaphoid joint. | 
The tendon sheath of the tibialis posticus tendon is 
opened and the tendon retracted by 
passing around it a tape moistened in — 
warm saline solution. Exposure to we 
the bone is made by sharp dissection 
and, with a thin osteotome or peri- 
osteal elevator, the heavy ligaments 
are peeled back from the bone at the Fic. 3 
level of the joint between the astrag- Showing where the wedee of bone is 
alus and the os caleis. If the osteo- removed to include the articular earti- 
tome has a gentle curve on its flat [2g¢ of the astragalus and the os caleis. 
side, this exposure is more easily _ illustration should be greater. 
made. No mallet is used. One 
must be careful to keep close to the bone and work the sharp edge of the 
instrument posteriorly toward the heel and anteriorly toward the seaphoid. 
As one works the instrument posteriorly, the tendons of the flexor digi- 
torum longus and the flexor hallucis longus, with the posterior tibial 
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artery and nerve, are lifted en masse from the bone. With blunt retraec- 
tors, the joint between the astragalus and the os ecalcis is exposed. A 
transverse wedge of bone is removed from the astragalocaleaneal joint, 
with its base, three-eighths of an inch wide, presenting on the medial aspect 
of the foot. The excised wedge must include the joint. It must be re- 
membered that the joint between the astragalus and the os ealcis is 
somewhat irregular in contour and the wedge, as removed, usually con- 
sists of several separate fragments. For the deeper portion of the joint— 
that is, on the outer side—a small curette is often necessary. 

The deeper structures and the tendon sheath are closed with chromic 
gut and the skin with silk. 

A plaster-of-Paris bandage is applied with the foot at a right angle; 
the heel is apparently slightly inverted, with the forefoot down. If this 
inversion of the heel is slight, it will be only apparent, not real. When 
the plaster is removed, the heel will be in the neutral position, or slightly 
everted. 

This plaster, applied at the time of operation, is removed after four 
weeks and another walking plaster is applied. After removal of the 
first plaster, impressions are made for the construction of ordinary 
Whitman plates. The patient is encouraged to bear weight while 
wearing plaster. 

The second plaster-of-Paris bandage is removed after about eight 
weeks and the Whitman plates are applied. Baking and massage are 
given after the removal of the plaster. The patient gradually discards 
the crutches and cane. 


CASE REPORTS 


Case 1. A.S., aged sixteen years, a white male (H. J. D. No. 28865), was first 
seen in the Out-Patient Department of the Hospital for Joint Diseases on March 31, 
1930. The patient came to the Hospital because of pain in his right foot, which was 
particularly noticeable when standing. Any motion of the foot accentuated this pain 
and there was marked limitation of adduction of the right foot. There was no history 
of injury. 

The x-ray examination was negative. 

Physiotherapy was instituted, but, in spite of this, on April 3, 1936, it was noted 
that the right foot was rigid. 

The patient was admitted to the Hospital for Joint Diseases on July 29, 1930. 

Examination at this time showed that he was in good general condition. He 
walked without assistance and with a moderate limp on the right side. He showed a 
marked degree of bilateral flat-foot. The right foot was completely rigid; dorsiflexion 
and plantar flexion were about half normal. The right foot was fixed in abduction and 
could not be adducted at all. The left foot was flaccid. A stretching of the right 
foot was advised. 

On July 30, 1930, the right foot was thoroughly stretched into adduction and a 
plaster-of-Paris bandage was applied, extending from the toes to the knee. The patient 

res discharged from the Hospital on crutches and was later seen in the Out-Patient 
Department. 

On September 16, 1930, the plaster-of-Paris boot was removed. The patient was 
fitted with Whitman foot plates and the right foot was strapped with adhesive plaster. 

On October 17, 1930, examination showed some spasm of the peronei; the foot was 
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rigid in abduction and the patient was having a great deal of pain. He was unable to 
get about because of the pain and deformity. Readmission to the Hospital was advised. 

The patient was readmitted to the Hospital for Joint Diseases on November 24, 
1930; examination on November 26, 1930, revealed that the stretching had failed, and a 
transverse-wedge arthrodesis was advised. 

On November 28, 1930, a transverse-wedge arthrodesis was done on the right foot. 
The operation was performed under the tourniquet. The wedge removed from the 
medial aspect of the joint between the astragalus and the os ecaleis was about three- 
eighths of an inch wide at its base. A plaster-of-Paris walking bandage, extending from 
the tips of the toes to the knee, was applied, with the heel in moderate inversion and 
the forefoot down. The patient was discharged on December 9, 1930. 

On December 31, 1930, the plaster was removed. The wound was found to have 
healed by first intention and the sutures were removed. Fixation between the astragalus 
and the os caleis was progressing nicely. A new walking plaster-of-Paris bandage 
extending from the toes to the knee, was applied, with the foot at a right angle and the 
heel inverted. 

The plaster was removed on February 6, 1931, and discarded. Examination at this 
time showed no spasm of the peronei. Fixation between the astragalus and the os ecalcis 
was good. The general contour of the foot was practically normal. Dorsiflexion and 
plantar flexion were free. 

On February 11, 1931, the patient stated that he was better pleased with the 
right foot, which was operated on for rigidity, than with the left foot, which was not 
rigid and which was not operated upon. Examination showed that the right foot was 
better balanced than the left. The right foot was not as broad as the left, as the eversion 
of the os exleis was diminished. There was good fixation between the astragalus and 
the os ealeis. 

On September 11, 1931, the patient stated that he was able to run and play foot- 
ball and to indulge without pain in the general activities of the other boys. 

On October 26, 1931, the Whitman plate was discarded and ordinary supportive 
arches were applied. The patient walked without a limp; dorsiflexion and plantar 
flexion were free; and there was no sensitiveness about the foot. 

On May 9, 1932, the patient stated thet he was able to work all day as a clerk in a 
grocery store. There was good fixation between the os caleis and the astragalus on the 
right. The dorsalis pedis pulse, as well as the posterior tibial pulse, was normal. The 
patient was thoroughly pleased with the result of the operation. He was still wearing 
the supportive arches. 

When last seen, on June 26, 1933, he had no pain in the right foot. Dorsiflexion 
of the right foot was permitted to 85 degrees. There may have been a trace of motion 
between the astragalus and the os ealeis on both sides. Free action of the tibialis 
posticus tendon could be felt. 


Four other patients (seven feet in all) have been operated upon with 
uniform relief of pain. Condensed reports of the other cases are as 
follows: 


Cask 2. M. L., aged sixteen years, a white male (H. J. D. No. 33759), was first 
seen on April 14, 1931. This patient came to the Hospital because of pain in the feet. 
He had been treated previously in another hospital where the feet had been 
strapped with adhesive plaster and combination Whitman foot plates had been given. 
In spite of this treatment, the pain had persisted. There was no history of injury. 

Examination on admission showed a rather tall boy in good general physical condi- 
tion, but showing evidence of an endocrine disturbance. His feet were abducted and 
the longitudinal arches depressed. Spasm of the peroneal muscles was noted. This 
was more marked on the left than on the right. Baking and massage were ordered and 
the patient was referred to the Neurological Department and to the Throat Department. 
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The 


A transverse-wedge arthrodesis was performed on both feet on July 10, 1931. 
plaster-of-Paris bandages were changed on July 24, 1931, and discarded on September 
23, 1931. The valgus deformity was slightly overcorrected in the right foot and the 
patient had local pain. The left foot was comfortable. 

On November 20, 1931, a second operation on the right foot was performed, in 
which a wedge of bone was removed transversely from the outer aspect of the foot at 
the level of the joint between the astragalus and the os ealcis. 

The plaster-of-Paris bandage was removed on January 22, 1932, and discarded and 
the patient was then allowed to walk with Whitman foot plates. 

A letter received from this patient, dated June 15, 1933, stated that he was com- 
pletely satisfied with the re- 
sult of the operation on his 
feet. He had been working 
steadily for a year in a hard- 
ware store. He stated that 
he walked well and was get- 
ting along very nicely. The 
painwascompletely relieved. 


Case 3. B. G., aged 
twenty-five years, a white 
female (H. J. D. No. 33466), 
was first seen in the Out- 
Patient Department of the 
Hospital for Joint Diseases 
: on January 16, 1931. She 

Fig. 4 complained of pain in the 

Casel. A.S., September 11, 1930, showing the position left wrist and gave a history 
of the feet prior to a transverse-wedge arthrodesis of the thet the weit had been 
right foot. The right foot had been stretched without . 

swollen and painful for a 


benefit. 
period of two years. 


Examination on January 16, 1931, showed an arthritis of the wrist. She was given 
general care and examined for any possible focus of infection. 

On May 20, 1931, she was again seen because of severe pain in the feet. She stated 
at this time that her wrist was much improved. Examination showed that she had a 
marked degree of bilateral flat-foot. There was considerable spasm of the peroneal 
muscles, which could be overcome when the muscles were stretched. The feet were 
strapped in inversion and pads 
were applied. The feet were 
repeatedly strapped, and on a 
number of occasions physio- 
therapy was given without 
relief. 

transverse-wedge ar- 
throdesis was performed on 
both feet on June 19, 1931. 
On July 3, 1931, the wounds 
were dressed. They were 
found to have healed by pri- 
mary union. The plaster-of- 
Paris bandages were removed 
and light walking plasters were 
applied, with the heels inverted 
slightly and the forefeet down. 
The patient was then allowed out of bed and permitted to walk with crutches. 


Fia. 5 


Case 1. A. S., February 27, 1931, showing the 
result of the operation. 
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On August 28, 1931, the walking plasters were removed, impressions were made for 
the construction of combination Whitman foot plates, and new plasters were applied. 

On September 28, 1931, the plasters were removed and discarded, and the patient 
was allowed to walk with the combination Whitman foot plates. 

When last seen, on February 5, 1933, the patient stated that, as far as her feet 
were concerned, she was comfortable. She had had, however, a flare-up of the poly- 
arthritis. Both feet could be dorsiflexed to 85 degrees and plantarflexed to 125 degrees 
The dorsalis pedis pulse, as well as the posterior tibial pulse, was good in both feet. 


The feet were rather cold. 


Case 4. G.S., aged sixteen years, a white male (H. J. D. No. 30918), was first 
seen in the Out-Patient Department of the Hospital for Joint Diseases on December 
26, 1930. He stated that for the past year he had been having severe pain in both feet; 
this pain was worse in the right foot. For four days prior to examination, this pain had 
been quite acute in the left foot. 

Examination, on December 26, 1930, showed that the patient presented bilateral 
flat-foot. The left foot was rigid. There was no spasm of the peroneal muscles on the 
right. Admission to the Hospital for Joint Diseases was advised. 


Fira. 6 
Case 1. A.S., June 26, 1933, showing fusion between the os calcis and the astrag- 
alus on the right. The left foot is shown for comparison. 
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On January 2, 1931, a transverse-wedge arthrodesis was performed on the left 
foot, and the right foot was stretched. 

The postoperative course was uneventful. On February 18, 1931, the plasters 
were removed. Examination showed that the wound on the left foot had healed by 
primary union. The sutures were removed. Impressions were made for the construc- 
tion of combination Whitman foot plates, and walking plasters were applied. 

On March 11, 1931, the plasters were removed, and Whitman plates were applied. 

When last seen, on December 2, 1933, the patient was in excellent condition. He 
was comfortable, had no pain in his feet, and was able to resume his regular occupation. 

Case 5. M. A., aged forty-three years, a colored female (H. J. D. No. 20894), 
was first seen in the Hospital for Joint Diseases on June 10, 1930, because of pain in 
the feet. Examination at this time showed that she had very marked rigid bilateral 
flat-foot and bilateral hallux valgus. There was marked abduction of both feet. On 
the left side, the second toe overlapped the first and there was practically external 
dislocation at the first metatarsophalangeal joint. The distal phalanges of the second 
and third toes were markedly deviated outward. The fingers also showed an ulnar 
deviation at the metacarpophalangeal joints. The patient showed a generalized 
arthritis. 

On June 13, 1930, Kleinberg’s operation was performed to correct the hallux valgus. 
(This operation consisted of removal of the prominence of the head of the first meta- 
tarsal on its medial aspect and correction of the abduction at the internal cuneiform 
metatarsal joint by bony resection.) 

On January 23, 1931, a transverse-wedge arthrodesis of the joint between the 
astragalus and the os caleis was performed on both feet. Following operation, plaster-of- 
Paris bandages, extending from the toes to the knees, were applied, with the feet at a 
right angle, the heels inverted, and the forefeet down. The postoperative course was 
uneventful. 

On April 3, 1931, new walking plasters were applied, and the patient was discharged 
from the hospital. 

On April 23, 1931, the plasters had been discarded and the patient was walking 
with crutches. Dorsiflexion was permitted to slightly less than a right angle. Plantar 
flexion was limited at about 110 degrees in both feet. At this time the patient was 
wearing combination Whitman foot plates. 

When last seen, on September 13, 1933, the patient was in fair general condition. 
The operative incisions had healed by primary union. She was reasonably comfortable. 
She could walk better than she could prior to operation and had but little pain. Her 
feet were somewhat better balanced than before operation. 


CONCLUSIONS 

A simple operative procedure for the relief of pain in rigid flat-foot 

consists of a transverse-wedge arthrodesis between the os calcis and the 
astragalus. 

Five patients (eight feet) were operated upon three or four years ago. 

In two of these patients, the rigid flat feet were secondary to arthritis. 


All of these operations were successful in relieving pain. 

The loss of motion between the os calcis and the astragalus adds no 
stiffness to the foot, as it is rigid prior to operation. 

The patients do not ordinarily come for treatment because of stiffness, 


but for the relief of pain. 
In its fusion with the astragalus, the os calcis should not be allowed to 


assume an inverted position. Such a position may give a better cosmetic 
appearance, but functionally it is not satisfactory. 
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Patients with circulatory impairment in their feet should not be sub- 
jected to this operation. 


The author wishes to thank Dr. Samuel Kleinberg of the Hospital for Joint Diseases 
for the privilege of operating upon the patients whose cases are reported, and Dr. T. 
Nicola for the three drawings used to illustrate the operative procedure, 
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COMPLETE SPASTIC PARAPLEGIA, DUE TO METASTATIC 
ABSCESS, IN A CASE OF CHRONIC OSTEOMYELITIS OF THE 
FEMUR; SPONTANEOUS RECOVERY 
BY T. FRANCIS JARMAN, M.D., CARDIFF, WALES 


Late Assistant Medical Superintendent, Royal Sea Bathing Hospital for Surgical T ubercu- 
losis, Margate, Kent; Resident Medical Officer, Glan Ely Tuberculosis Hospital, Fairwater , 
Cardiff 


The following case of spontaneous cure of a complete spastic para- 
plegia is presented as being of unusual interest both from etiological and 
clinical points of view. 

CASE REPORT 

N. M., a young woman twenty years of age was admitted to the Royal Sea Bathing 
Hospital on August 22, 1932, suffering from chronic pyogenic osteomyelitis of the lower 
third of the right femur of one year’s duration. 

On admission to the Hospital, she had discharging sinuses on both the medial and 
lateral aspects of the lower third of the right thigh, and x-ray examination revealed 
an extensive pyogenic osteomyelitiec process with the lower third of the original shaft 
of the femur as a sequestrum surrounded by much involucrum formation. 

This case was considered suitable for radical operation embracing sequestrectomy, 
saucerization of the diseased area, and subsequent skin-grafting with Thiersch grafts 
of the cavity so formed, after the manner devised by Mr. Basil Armstrong, Medical 
Superintendent of the Royal Sea Bathing Hospital. This operation was postponed until 
restoration of some movement in the right knee joint, which was quite fixed but not 
involved in the infective process, had been established. 

While awaiting this radical operation, the patient developed symptoms and signs 
of a spastic paraplegia. 

On September 7, 1932, she first complained of certain subjective sensory disturb- 
ances,—‘‘heaviness”’, “‘numbness’’, and ‘‘tingling”’ about the feet and legs. On Sep- 
tember 14, 1932, objective disturbance of sensory perception, with impairment of pain 
perception up to the level of the ninth rib, first made its appearance; this was accompanied 
by tendon reflexes typical of an upper motor neurone lesion. At this stage the Wasser- 
mann reaction was negative; the cerebrospinal fluid was not under pressure, was quite 
clear, and did not contain abnormal cellular contents; the Queckenstedt test was normal. 
The paraplegic condition became gradually more marked and, by October 10, 1932, 
was complete, with total absence of voluntary muscular movements in both lower ex- 
tremities, hyperactive knee jerks, double sustained ankle clonus, and a double extensor 
plantar response. Reflex spastic contractions occurred in flexion, there was complete 
loss of control over micturition, and complete absence of objective sensory perception 
up to the level of the fifth rib. 

On October 11, 1932, two cubic centimeters of lipiodol was injected into the cisterna 
magna and ten minutes later, with the patient still sitting upright, the whole of the 
lipiodol was seen to be arrested at the level of the second dorsal vertebra. The appear- 
ance of the x-ray picture was typical of an extramedullary block which might have been 
due to an inflammatory or neoplastic process. ‘Twenty-four hours later all of the lipiodol 
was seen to be in the lower cul-de-sac of the spinal subarachnoid space. The patient 
was inverted in an attempt to ascertain the lower extent of the lesion, but the lipiodol 
would not leave the lower cul-de-sac. On October 14, 1932, two cubic centimeters 
of lipiodol was injected into the spinal subarachnoid space in the lumbar region and the 
patient inverted. Thelipiodol was arrested at the level of the body of the fourth dorsal 
vertebra. An x-ray taken prior to injection of the lipiodol revealed no obvious patho- 
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logical condition of the vertebral column. 

A diagnosis of extramedullary compression 
of the spinal cord was made and a laminectomy 
was proposed. 

Two or three days prior to the date set for 
operation, however, very slight, but quite definite 
improvement in the patient’s condition was 
noted; on November 10, 1932, slight objective 
sensory perception was in evidence and she had 
some control over micturition. From this point 
she made a very gradual, but complete recovery 
from the paraplegic condition. Sensory percep- 
tion was the first to be recovered fully, complete 
recovery of voluntary muscular power was next, 
and the tendon reflexes reverted to normal last. 
By May 15, 1933, voluntary muscular power and 
control in both lower extremities, as well as 
sensory perception, were normal. 

On July 12, 1933, the patient developed an 
abseess which made itself evident at the vertebral 
border of the right scapula. The abscess was 
incised, pus was evacuated, and the resulting 
sinus discharged slightly for six weeks, at the 
end of which time it healed completely. From 
this abscess a pure culture of staphylococcus 
aureus was grown. The of the chronic 
osteomyelitis was treated by those radical opera- 
tive measures previously mentioned, followed by 
Thiersch skin-grafting, and the cavity epithelial- 
ized quickly and completely. On September 10, 
1933, the patient was permitted to get up; she 
made steady progress and was soon discharged 
from the Hospital. 

In May, 1934, she was examined as an 
out patient. The site of radical operation and 
skin-grafting in the lower end of the femur 
was completely epithelialized, and there was good 
movement at the right knee joint. Voluntary 
muscular power in the lower extremities, objec- 
tive sensory perception, and the tendon and plan- 
tar reflexes were all quite normal. Since her 
discharge from the Hospital, she had been up 
and about all day and her general condition 
was excellent. 


site 


COMMENT 
Metastatic abscesses consequent to 
pyogenic osteomyelitis, due to the staph- 
ylococcus aureus, are very common. 
Fortunately, however, it is extremely 
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Fic. 1 Fig. 2 


Fig. 1. X-ray showing arrest at 
the level of the second dorsal verte- 
bra of two cubie centimeters of 
lipiodol injected into the cisterna 
magna. Patient in the upright 
position. 

Fig. 2. X-ray showing arrest of 
two cubic centimeters of lipiodol in- 
jected into the spinal subarachnoid 
space by lumbar puncture. Patient 
in an inverted position, head down- 
ward. 


lic. 3 
X-ray taken immediately after 
Fig. 2, showing distribution of the 
lipiodol throughout the main nerve 
trunks. 


rare for such abscesses to be situated in an extradural position in such 
relation to the spinal cord as to cause signs and symptoms of compression 
exactly comparable to those produced by an extramedullary tumor of 
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the spinal cord. In the case presented, there can be little question that 
the cause of the spastic paraplegia was a metastatic abscess derived, 
through the blood stream, from a primary source of infection in the lower 
third of the right femur, since this deep-seated abscess eventually found 
its way through the soft tissues to make itself evident superficially in the 
region of the vertebral border of the right scapula. 

It can only be a matter of speculation as to whether this metastatic 
abscess arose extradurally, without having connection with a focus of 
bone infection, or whether it developed secondarily to such a focus, per- 
haps located in a lamina of the second or third dorsal vertebra and too 
small to be detected by roentgenographic examination. 
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METASTATIC MELANOTIC TUMOR OF THE TIBIA 


BY DR. CHARLES LASSERRE, BORDEAUX, FRANCE 


In June 1928, several months after having performed an amputation 
of the thigh for metastatic melanotic tumor of the tibia, the author closed 
his report of the case to the Société de Médecine et de Chirurgie de Bor- 
deaux by saying that he had performed the operation to attenuate the 
pain and thus avoid torture of the patient; and in that he had succeeded. 
He also expressed the possibility that he might have the surprise and the 
satisfaction of a prolonged success, for very little is known of the nature of 
naevus cells and Masson has thrown a singular light on this obscure ques- 
tion in showing that these pigmented tumors are of nervous origin. He 
added that, while amputation is often ineffectual, in the treatment of 
‘ancer there are surprises with which we must often reckon. 

In November 1934, the patient was still living and it is for this reason 
that her case is reported, for it takes into account the difficulties of diag- 
nosis and makes clear to a certain extent the problem of the best operative 


treatment. 


CASE REPORT 


Mme. G., fifty-five years of age, was seen in September 1927 because of pain of two 
years’ duration in the right tibia, which had progressively increased. The patient at- 
tributed the origin to a severe injury sustained three years previously in the now painful 
area. From the onset, the pains had been very severe. They appeared every fifteen 
days, especially during the night, were paroxysmal in character, and deprived the patient 
of sleep. This condition had persisted until April 1927 when the pains became so acute 
and so frequent that the patient came to Bordeaux to obtain advice. The physician con- 
sulted did not observe any special modification of that portion of the tibia and advised 
systemic treatment. 

When examined in September 1927, the patient appeared extremely emaciated and 
The right tibia had increased in size, and the pain, which was local- 


greatly fatigued. 
The skin in 


ized in the middle of the bone and in the central area, had become intense. 
the anterior internal portion of the leg, in front of the anterior surface of the tibia, was 
red, hot, painful, and infiltrated. Deep pressure disclosed great sensitiveness. The 
bone had increased in size and was spindle-shaped in its central portion. The x-ray 
showed at the center of the diaphysis a small, blurred cavity surrounded by a region of 
condensed osseous tissue. 

On October 13, an exploratory operation was performed. 
In the zone corresponding to the cavity seen in the x-ray, the cortical 
Only with great difficulty could the gouge be used, owing 
As the penetration of the bone progressed, the ap- 
The chips of bone 


The tibia presented a 


black appearance. 
area had partly disappeared. 
to the extreme density of the bone. 
pearance was as if trails of India ink defined the bony trabeculae. 
were collected and the opening closed without drainage. 

The anatomical pathological examination, which it was hoped would be conclusive, 
did not throw any light on this unusual history. The report read: ‘Old bloody exudate 
in some normal bony trabeculae.” 

At the end of fifteen days, the wound had healed and the patient left the Clinic. 


had not suffered pain since the operation. 


She 
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In January 1928, the pain 
returned and became quite as 
severe as formerly. In Febru- 
ary, the tibia had increased in 
size and the skin had become red 
in the area of the previous opera- 
tion. In view of the appearance 
of the inflammatory process in 
this zone, the patient was again 
operated on and the area opened. 
There was a very free discharge 
of blood, which necessitated 
packing. On February 15, a 
biopsy was performed and there 
was found a soft, black tumor 
occupying the area of the first 
operation and the contiguous 
bone. 

The anatomical pathological 
examination at this time gave 
more conclusive evidence: ‘A 
solid tumor formed by an ex- 
tended cellular covering, homo- 
geneous, and partitioned off by 
collagenie plates. It is formed 
of polymorphous elements of 
epithelial appearance, closely 
packed one against the other; 
those in the center are rarefied, 
quite regularly formed, and 
floating in a cytoplasm more or 
less colored by the melanotic pig- 
ment, having the characteristics 
of a melanoma.” (Dr. Bonnard 
and Dr. Piechaud.) 

It was a question, then, of 
an osseous melanoma. The lo- 
cation in the diaphysis, its 
roentgenographic aspect, and its 
anatomical pathological charac- 
teristics were in favor of a secon- 
dary tumor. But what was the 
location of the primary tumor? | 
Fic It was at this time that the pa- 

‘1a. | tient, on further questioning, 
Roentgenogram of the anterior view of the meta- suddenly remembered that six 
static melanotic diaphysis of the tibia, showing a . 
small cavity, indistinct in outline and surrounded by Y©"5 previously she had been 
dense bony condensation, and some osteogenic sub- 
periosteal reaction. 


operated on for a small tumor of 
the face, black in color. 

Therefore, it was decided to 
relieve the patient of the tibial tumor and, in spite of the presence of extensive glands in 
the right Scarpa’s triangle, an amputation of the thigh at the inferior third was performed, 
without touching these glands. 

After several days, the physician who had first treated the case wrote as follows: “On } 
April 19, 1922, I removed from this patient a small tumor of the face, black in color, | 
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in the region of the right mala, by 
a very small incision. The tumor 
was of a diameter of six to seven 
millimeters. I was struck by the 
color of this tumor and it was only 
because of the distance from any 
laboratory that I did not have 
an examination made of it. In re- 
gard to its tibial localization, it was 
very probably a question of meta- 
stasis, rather curious because of the 
long time which had elapsed and be- 
cause of the small size and the benign 
appearance of the primary tumor.” 

This observation raises 
interesting questions, for sec- 
ondary osseous melanomata 
are exceptional. They are 
properly classified as naevo- 
carcinomata, but it is seldom 
that the metastatic osseous 
focus assumes more than a 
secondary importance. The 
pseudo-inflammatory appear- 
ance of the tumor, which 
-alled for opening, appearing 
at the same time with a 
marked vascularization, is 
also rather curious. At the 
time of the first operation, the 
wound bled more freely than 
is usually the case. The nu- 
trient artery of the tibia, 
which was much larger than 
usual, bled in spurts and it 
Was necessary to close the 
opening with a small bone peg. 
One can reconcile these in- 
flammatory phenomena with 
the clinical aspect that is ob- 
served in the first stages of 
the malignant transformation 
of a naevus. The x-ray ap- 


Fig. 2 
Section of the operative area, showing the eav- 
itv and extreme thickening of the cortex. The 
cavity was filled by a tumor of the color of India 
ink. The contiguous osseous trabeculae are 
limited by dense black furrows. 


pearance is also new, for, in this case, it was a question of a true bone 
tumor. In fact, the very limited destructive process was surrounded by 
a zone of condensation so hard that the gouge had little effect upon it. 
Until the second operation, the osseous melanoma appeared as a primary 
localization, and it was only by questioning the patient that the com- 
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plete history could be reconstructed and a definite relation established 
between this melanoma and the slight operation performed six years 
previously. 

Naevocarcinomata usually present extreme malignancy. Their 
arly and extensive metastasis is such that one cannot help fearing the dis- 
semination of an infectious or parasitic element. One must admit with 
Delbet that, as is true of all cancers, these naevocarcinomata possess a 
variable scale of malignancy. There are even some forms which may 
remain benign for a 
long time. One 
sees, says Delbet, 


some naevocarcino- 
mata even smaller 
than the smallest of 
those which Ravaut 
showed to the So- 
ciété de Chirurgie de 
Paris on February 2, 
1927, which come 
under this general- 
ization, for there are 
lymphophilic naevo- 
‘arcinomata and 
hemophilic naevo- 
‘arcinomata, and for 
the treatment of the 
former nothing is ef- 
feetive. On the 


other hand, rela- 

Photomicrograph of a section of the soft tumor, showing |. __ 

the black discoloration. The tumor was formed of poly- UVvely large tumors 

elements, epithelial in appearance; the nucleiwere gre seen which be- 

rarely in mitosis, quite regularly formed, and surrounded by 

a cytoplasm more or less colored by the melanotic pigment. COMe cured alter sur- 
gical removal. 


Ought one to believe that the surgical removal of a naevocarcinoma 
does facilitate metastasis? It seems that this should be considered in 
reference to the primary tumor. A simple extirpation of the tumor seems 
to be the worst of all forms of therapy, for, following this procedure, it is 
usual to see a relapse of the mass around the periphery of the operative 
cicatrix, involvement of the glands, and the appearance of metastatic 
swollen nodules in widely separated regions, as if the operation, liberating 
the virulent neoplastic organism, must produce a cancerous generalization 
comparable to a septicaemia which sometimes follows the removal of cer- 
tain inflammatory foci. (Dr. Chauvenet and Dr. FE. Dubreui!.) In the 
treatment of these naevocarcinomata, then, surgery must yield to electro- 
coagulation, which destroys the tumor in a few seconds, blocking all the 
exits and preventing metastasis. 


Fic. 3 
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Should one blame the surgical removal for having increased in the 
case reported the localization of the secondary tumor? This is difficult to 
answer, for, according to the advice of the physician who treated this case, 
the small primary tumor had no appearance of malignancy. 

One of the most instructive facts is the long interval of survival of the 
patient after the amputation of the thigh, in spite of the presence of many 
glands in the Searpa’s triangle, which had apparently diminished in size. 

This proves that the prognosis in regard to these osseous tumors of 
metastatic origin is not always fatal within a short time. To refuse in a 
like case all therapeutic measures would be unjust to the patient, for a sur- 
gical removal might possibly lead to lasting success, 
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A METHOD OF APPLYING TRACTION IN T AND Y 
FRACTURES OF THE HUMERUS 


BY ROBERT F, PATTERSON, M.D., KNOXVILLE, TENNESSEE 


Since open operation leaves so much sear tissue and, as a rule, gives 
no better results than conservative closed methods, an effective means of 
applying traction to the region of the olecranon is very useful. In cases 
of T and Y fractures, traction on the axis of the humerus, either with or 
without lateral pressure over the condyles, is usually indicated. 

The following method is simple and effective, and does away with the 
necessity of piercing the olecranon with a wire for traction. 

TECHNIQUE 

The elbow is flexed to a right angle and traction is exerted against the 
forearm. An effort is made to mold the fragments into position. While 
the arm is held in the flexed position by an assistant, a cast is applied from 
below the axilla to the fingers. The forearm is well padded on the anterior 
surface, especially near the elbow, to absorb the pressure exerted against 
this surface by the subsequent traction. 

While the cast is hardening, the fragments are pushed together 
through the cast, and held in place by the indentations. A Kirschner 
wire is then inserted through the cast just over the olecranon and about 
one and one-half inches distal to the tip of the process. A loop is then 
attached to the wire for traction. 

If a loop, such as that of Kirschner, is not available, a simple and 
effective loop can be quickly made by cutting the wires of a clothes 
hanger about three inches on each side of the hook and bending the ends 
to form a loop around each end of the wire in the cast. These loops are 
fastened to the wire close to the cast by adhesive. Additional adhesive 
is carried from the wire on each side around the cast in front to act as 
counterextension to prevent the wire from bending. All the weight neces- 
sary can be attached to such an appliance. 

The patient is placed in bed with the flexed arm pointing upward, 
abducted to 90 degrees, and tied to an overhead frame just clearing the 
bed. To exert counterextension, a swathe is placed around the patient's 
chest and fastened to the opposite side of the bed. The proper amount of 
weight for traction is then attached. The same method of traction is also 
useful in treating fractures of the shaft of the humerus. 

This method has been used by the author in two eases, in both of 
which the results were superior to any that he has been able to obtain 
by open operation. A report of the first of these two cases follows. 


John L., aged thirteen years, fell from a tree on July 11, 1934, and suffered a 
comminuted fracture of the lower ends of the right humerus and radius. Under general 
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anaesthesia, the fracture of the wrist was set and a cast was applied to below the elbow. 
The condylar fracture was then reduced in the manner described. 

The roentgenogram taken previous to reduction showed a long, oblique fracture of 
the inner condyle running into the joint near the middle, with one and one-fourth inches 
of the upper end of the fragment detached and lying obliquely across the shaft. There 
was a comminuted appearance of the rest of the bone above the joint, with a distinct line 
running to the outer border. The inner condyle was greatly displaced and there was 
marked deformity. There was also a completely displaced fracture of the shaft of the 
radius just above the wrist. 

The patient was treated in the hospital for two weeks with traction by means of the 
apparatus described. The cast was removed on August 8, 1934, and physiotherapy was 
given until September 13 when he was discharged. 

Examination on October 29, 1934 showed range of motion as follows: angle of 
greatest flexion, about 30 degrees, the same as that of the other arm; angle of greatest 
extension, about 160 degrees; pronation and supination, normal. The arm was painless 
and strong. The carrying angle was normal. Figure 1 shows the good anatomical 
reduction secured. 


Fic. 1 
_ Roentgenograms of right elbow, taken October 29, 1934, showing good anatom- 
ical reposition of the fragments and the preservation of the carrying angle. The 
wide range of motion now present is also indicated. Note the posterior projection 
of bone and the remains of the detached fragment firmly united to the shaft, with its 
margin undergoing absorption. 
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EXCEPTIONAL CASE OF UNDIFFERENTIATED SARCOMA 
OF THE HUMERUS 


BY HENRY BASCOM THOMAS, M.D., CHICAGO, ILLINOIS 


From the Department of Orthopaedic Surgery, University of Illinois, College of Medicine, 
and St. Luke’s Hospital, Chicago 


This case is of interest not only because of the advanced age at 
which the tumor developed (fifty-eight years), but also because the 
patient is alive and well nine years (January 25, 1935) after resection of 
the proximal third of the humerus, whereas the life of a patient with a 
malignant bone tumor is usually considered to be five years at best. 

This tumor has been classified as an undifferentiated sarcoma. The 
author has been advised that there are only two such cases registered 
with the American College of Surgeons, one of which is this case bearing 
registry number 1523. The other patient died within three months 
after resection. Dr. Codman writes: ‘The x-ray is typical of metastasis 
from cancer; the photo of the gross specimen is typical of osteogenic 
sarcoma; the slide shows a malignant tumor; the history shows that it 
was probably benign. I don’t know what to make of it. The result is 
certainly most gratifying and the registration of the case will give hope 
for the hopeless.’’ Dr. Bloodgood gives a diagnosis of round-cell sarcoma, 


Fia. 1 


Right shoulder, January 9, 1926. Notice large punched-out area in greater 
tuberosity, with destruction of cortex. 
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resembling lymphosarcoma or leukosarcoma, which practically agrees 
with the classification of undifferentiated sarcoma. 


CASE REPORT 


A married woman, aged fifty-eight, entered the author’s service at St. Luke’s 
Hospital on January 15, 1926, complaining of severe pain and swelling in the right 
shoulder. Three weeks previous to admission, she had fallen on icy ground, and had 
struck her right shoulder against a fence. Swelling was limited to the area of the shoul- 
der. Considerable pain followed and soon she was unable to extend or abduct her arm. 
The history was otherwise irrelevant. 

No pain, swelling, effusion, or deformity was evident in any region except the right 
shoulder. The right arm was held slightly abducted. The head of the humerus ap- 
peared to be enlarged on palpation, and pressure caused dull, subacute pain in this 
region. The arm could not be abducted voluntarily beyond 60 degrees, while further 
abduction by passive motion was painful; it could be raised forward and slightly rotated 
without appreciable pain. 

An x-ray (Fig. 1) was taken on January 9, 1926, before hospitalization and a diag- 
nosis of fracture of the humerus and periosteal tumor was made. 

A roentgenogram, taken on January 25, showed a fracture through the surgical 
neck of the right humerus, with the fragments in good position. There was a good 
deal of periosteal proliferation along the shaft of the proximal third. There were multi- 


Fia. 2 


Excised tumor, showing destruction of cortex at the posterior and lateral 
surfaces of the humerus. 
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ple areas of bone destruction, with some involvement of the cortex, immediately distal 
: to the greater tuberosity. Between these areas of destruction, there was some conden- 
ee sation of bone. The articular surfaces were intact. There was some rarefaction involv- 
ing the medullary portion of the distal half of the humerus, probably due to atrophy 
of disuse. The fact that the articular surface was uninvolved points toward a malig- 
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Fia. 4 


Roentgenogram showing remains of the humerus; upper third resected; bone 


drawn high on account of contracted muscles 


nancy. The presence of a fracture, which was probably pathological, also speaks for a 


malignancy. 

Dr. Bloodgood saw this patient in con- 
sultation with the author and advised immedi- 
ate operation. Consequently, on January 25, 
1926, a resection of the proximal third of the 
right humerus was done (Fig. 2). The patient 
refused a fibular transplant to replace the 
humeral head. 

The pathology was reported as round-cell 
sarcoma of the humerus, and the histology as: 
“Highly cellular tissue composed chiefly of 
round cells, medium in size with very little 
fibrous tissue stroma in which are small eapil- 
laries. The nucleii of the cells are bean-shaped, 
oval or round, and vesicular. The amount 
of cytoplasm is scanty. A few mitotic figures 
are found in the sections.’ (See Figure 3.) 

The patient did not return for observa- 
tion until 1930, four years after the operation. 
At this time, the muscle power was great 
enough to pull the free end of the humerus up 
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Fig. 5 
Photograph seven years after resec- 
tion of the upper third of the humerus, 
showing the amount of flexion of the 
arm on the forearm when the arm is 
held close to the body. 
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to the glenoid cavity, but, when relaxed, the proximal end of the humerus descended six 
inches below the cavity. Motion of the arm was limited. There was no evidence of 
recurrence of the tumor. By holding the arm close to the chest, the patient was able to 
use it fairly well. 

In May 1932, the patient was seen at her home. She was doing her own work (in- 
cluding the washing) and, with the exception of a skin ulcer on her leg, seemed to be in 
good health. As a photograph (Fig. 5) taken about six months later shows, she is 
still able to use the arm fairly well. However, she has a very flabby, unstable upper arm, 
giving not nearly the function that is obtained when a similar operation is completed by 


a fibular transplant. 
On August 24, 1933, roentgenograms of the shoulder, skull, and pelvis were negative. 


SUMMARY 
The outstanding features of this case are as follows: 


1. Onset of the tumor at the age of fifty-eight. 

2. Trauma antecedent to the onset of the tumor. 

3. Presence of pathological fracture, symptomatic of weak perios- 
teal reaction. 

4. Intactness of the articular surfaces, characteristic of osteogenic 
tumor. 

5. Typical destruction of cortex in one portion of the bone. 

6. Histological examination of the involved bone showing irregular 
decalcification, break in cortex, invasion, and condensation. 

7. Postoperative survival of nine years (January 25, 1935) and no 
noticeable signs of metastases. 
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FRACTURE OF THE CAPITELLUM 
A Report oF A CASE 


BY M. S. MAZEL, M.D., CHICAGO, ILLINOIS 


Fracture of the capitellum is so rare that to date only thirty cases 
have been reported in the literature. Most of these have been found 
not to be true cases of fracture of the capitellum itself; the fracture of 
the capitellum has usually been associated with other fractures around the 
elbow joint. A report of a recent case and a brief review of the litera- 
ture on the subject will not be out of place. 

This review does not deal with T or Y fractures of the humerus, 
fractures of the external or internal condyle, fracture of the trochlea, 
or fracture of the capitellum associated with fractures of the head of the 
radius or ulna, but specifically with fracture of the capitellum itself. 

Up to the present time, the exact mechanism of the fracture is not 
definitely known except that trauma plays the major réle and the force 
is extended through a partially flexed or extended forearm in such a way 
that the force exerted through the head of the radius or humerus partially 
locks the capitellum, splitting it off of the humerus. This probably oc- 
curs most often when the heads of the radius and capitellum are most 
closely and completely in contact in the position of semiflexion and semi- 
pronation. The lesion consists of a gouging out or splitting off of the 
anterior articular surface of the external condyle of the humerus, the face 
of which articulates with the head of the radius, taking with it a strip of 
the underlying bone. 

Several authors have attempted to produce this fracture experimen- 
tally. The fracture is intra-articular, has no firm attachments, and lies 
free in the joint. It is almost always displaced anteriorly, but may be 
displaced posteriorly, as reported by Kocher and Lorenz. This fracture 
was first described by Kocher. The fragments in three of his cases were 
displaced posteriorly, but within the joint capsule. Most authors like 
Cotton, Gejrot, and others believe that in the majority of cases the frag- 
ments are displaced anteriorly. In the case to be reported the fragment 
was displaced anteriorly. The fragment usually comprises the capitellum 
with a portion of the trochlea. The x-ray examination does not always 
reveal this and, unless an operation is performed in these cases and the 
fragment is examined, the true nature of the fracture will be missed. 


SYMPTOMS 
The symptoms depend upon the degree of trauma and the size of 
the fragment. Essentially they are as follows: 
1. Limitation of motion in the elbow joint following an injury, 
perhaps with serious interference with flexion or extension. 
2. Crepitation on motion. 
483 
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3. Tenderness and swelling at the bend of the elbow. 

4. Preservation of the three points of orientation of the elbow joint. 

5. Palpation of the fragment usually above and in front of the ex- 
ternal condyle, but occasionally below and behind it. 

6. Considerable disability out of all proportion to the amount of 
external signs of injury. 

The diagnosis is easily made by means of the x-ray, and this may be 
the only means of making an accurate diagnosis. This type of fracture 
is best seen in the lateral view, and is characterized by the line of fracture 
through the capitellum and the upward displacement of the detached 
fragment into the coronoid fossa, with the fractured surface facing the 
anterior surface of the humerus. The anteroposterior view gives one 
very little evidence of the fracture unless it is observed very closely and 
then the lower outline of the capitellum and the contours of the fragment 
may be seen. 

The fragment usually does not unite and acts as a wedge in the joint, 
seriously interfering with the function of the joint. The fragment may 
continue to grow, to throw out excessive callus, and to produce more or 
less ankylosis of the joint. 

TREATMENT 


The treatment is essentially surgical and the best results reported 
are those in cases which have been treated by extirpation of the fragment. 

Since most writers had recommended extirpation, the author was 
anxious to see what could be done by conservative measures,—a careful 
reduction of the fragment and rechecking of the position by x-rays. The 
results are shown in the following case report. 


CASE REPORT 


Miss M. N., aged twenty-three, was admitted on the author’s service at the Edge- 
water Hospital on March 7, 1934, complaining of pain in the left arm, with limitation of 
motion at the elbow joint. 

The patient was an entertainer and, at the time of the injury, she was rehearsing a 
dance with a group of girls. In jumping over the leg of one of her companions, she fell. 
Her left elbow was in a position of acute flexion and semipronation, with her left hand 
resting against the lower part of the left jaw, so that she struck the lower end of the 
humerus against the floor. She remembered distinctly that she fell so rapidly that she 
had no time to break her fall by extending the elbow, but struck the back of her elbow 
and face on the floor of the stage. Her director at first thought she had suffered a dis- 
location of the elbow, because she was unable to flex or to extend the forearm, and several 
attempts were made to reduce the dislocation. When the disability persisted, she was 
sent to the author for further treatment. 

Examination disclosed a definite swelling about the elbow joint; flexion and exten- 
sion were absolutely impossible, the elbow being held at a right angle. There was no 
discoloration of the tissues and the elbow landmarks were intact. A fragment could be 
felt over the anterior surface of the humerus. 

To determine the extent of the injury an x-ray was taken, which revealed the 
fractured capitellum. 

The patient was given nitrous oxide anaesthesia and the fragment was completely 
reduced, while another x-ray was taken to check the reduction. The patient was kept 
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Fic. 2 
Roentgenogram after removal of fragment, demonstrating perfect clinical reduction. 


under the anaesthetic and, in spite of the fact that the subsequent x-rays showed a perfect 
reduction, limitation of flexion was noted and rotation of the forearm was partially 
interfered with. 

A light posterior splint was applied 
and the following morning the patient was 
operated upon. A tourniquet was applied 
about the middle of the left arm and a 
lateral incision about two inches long was 
made over the head of the radius. The 
soft tissues were separated with blunt dis- 
section and held aside with retractors. 
The joint was opened and the fragment | 


of bone was removed. When the joint 
— was opened, the fragment was found to 
Fic. 3 be in perfect position, yet limitation of 
Capitellum removed, showing articular motion was present. Only after the frag- 
surface with part of trochlea. ment of bone had been removed was com- 
plete range of motion restored to the 
joint. The blood was removed from the joint cavity with a moist saline sponge; the 
joint capsule was closed with fine catgut and the skin with interrupted linen sutures. 
A silkworm skin drain was inserted at the lower angle of the wound and the arm was 
immobilized in the position of flexion. 
The sutures were removed after six days and the cast after twelve days. Passive 
movements were then begun, followed by baking and massage. After three weeks the 
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patient had regained almost complete function of the arm and, after the fourth week, 
she returned to her position on the stage. 


CONCLUSIONS 


1. Fracture of the capitellum itself is very rare and is produced by 
a fall or blow on a slightly flexed or extended elbow in such a way that 
the head of the radius locks with the capitellum, splitting it from its 
attachment to the humerus. 

2. The diagnosis is determined by a history of injury to the elbow 
with limitation of motion out of all proportion to the physical signs of 
injury. There is no disturbance of the elbow landmarks. Crepitation 
and the palpation of a fragment in the fossa can usually be made out. 
The x-ray, especially the lateral view, demonstrates the fracture line and 
the usual upward and forward displacement of the fragment. 

3. The best treatment is extirpation of the fragment. No attempt 
should be made to treat such cases conservatively, as the results are 
almost always disabling, while in those cases treated surgically excellent 
results are obtained. 

DISCUSSION 

In this particular case, in spite of the perfect reduction shown by the 
follow-up x-ray and at operation, the question arises as to the cause of 
the disability. 

The answer to this question was found very quickly when the frag- 
ment was examined. As previously mentioned, every fractured capitel- 
lum has a layer of bone attached to its articular surface, with a portion of 
the trochlea. This fragment can be replaced, but never fits accurately 
into its bed. Consequently, the radius, which normally glides over the 
capitellum and only comes in direct contact with the articular surface 
in the position of acute flexion of the elbow (Cunningham's Anatomy), 
now comes into greater contact during extension of the elbow, thereby not 
only interfering with flexion and, to a certain degree, extension, but also 
with rotation of the radius. Then, if allowed to heal by conservative 
measures, when union takes place and callus forms the result is still more 
disabling. The use of too great a pressure in attempting a conservative 
reduction only tends to break up the fragment and may leave small 
particles of bone in the joint, which may seriously damage the joint and 
which, in all probability, will be missed by the surgeon when extirpation 
of the fragment later becomes imperative for the restoration of proper 
function of the elbow joint. . 
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CONSERVATIVE TREATMENT OF FRACTURE OF 
THE CAPITELLUM 
BY FREDERICK CHRISTOPHER, M.D., F.A.C.5., EVANSTON, ILLINOIS 
Associate Professor of Surgery, Northwestern University Medical School; Chief Surgeon, 


Evanston Hospital 


AND L. F. BUSHNELL, M.D., EVANSTON, ILLINOIS 


In view of the general opinion that operative reduction gives the best 
results in the treatment of fracture of the capitellum, the following two 
cases, in which excellent results followed closed reduction, will be of 
interest. 


Case 1. Mrs. A. R., aged forty, sustained a fracture of the left capitellum on 
March 12, 1932. She was immediately taken to the Evanston Hospital where, under 


B 
Fic. 1 
Case 1. Fracture of the capitellum (lateral condyle) of the humerus. 
A. Before reduction. B. After reduction by hyperextension of the el- 
bow with pressure upon fragment. At the end of four weeks 98 per cent. of 
function had been restored. (Courtesy of W. B. Saunders Company.) 


anaesthesia, a reduction was effected by manipulation (F.C.). Figure 1 shows the posi- 
tion of the fragment before and after reduction. The elbow was maintained in hyper- 
flexion by adhesive, and the angle was rapidly increased until April 2, 1932, when the 
adhesive was removed. 

Twenty-eight days after the injury motion was practically complete. 

Two years and three months after the injury there was perfect motion and no pain. 
The x-ray appearance (Figs. 2-A and 2-B) was normal. 


CasE2. Miss F. B., aged thirty-eight, sustained a fracture of the left capitellum on 
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2-A 2-B 
Case 1. Two years and three months after injury. 


| 3-A 3-B 
Case 2. Before reduction. 
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June 19, 1934. (See Fig- 
ures 3-A and 3-B.) She 
was taken to the Evans- 
ton Hospital immediately 
and anaesthetized. Sev- 
eral efforts (F.C.) to reduce 
the fracture were unsuc- 
cessful. One of us (L. F. 
B.) then applied traction 
to the supinated forearm, 
which was flexed to 90 
degrees, and at the same 
time applied pressure over 
the fragment.. Following 
this manoeuver, reduction 
was obtained. (See Fig- 
ure 4.) A molded plaster 
posterior splint was ap- 
plied for four days. 
Twenty days after 
the injury there was no 
pain and 90 per cent. of 
motion had returned. 
When last seen on 
December 13, 1934 (Figs. 


5-A and 5-B) the patient said that she had ‘‘no pain at all’”’. 


Fia. 4 


After reduction. 
rated in a molded plaster-of-Paris splint. 


The extremity is incorpo- 


There was no tenderness. 


Flexion, extension, supination, and pronation were full and complete. She said that the 
affected arm (the left) was still not quite as strong as the other arm. 


Fia. 5-A 


Case 2. December 13, 1934. 
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Fracture of the capitellum is suspected after an injury involving the 
elbow when there is pain, localized tenderness, limited motion, and swell- 
ing. The diagnosis is confirmed by x-ray. In the treatment of this con- 
dition Lee and Summey say that “surgery is the only treatment that offers 
satisfactory results”. Cotton states that ‘the only treatment is an ex- 
cision of the fragment”’. Of course, if manipulative reduction is impossi- 
ble, operative removal of the intracapsular fragment is necessary. If the 
fragment is not removed and if reduction is not obtained, a poor result, 
even ankylosis, will follow. 

In view of the splendid results obtained in the two cases reported, the 
writers feel that in such cases every effort should be made to obtain a 
reduction by manipulation, especially employing the method used by one 
of us (L. F. B.) in the second case. 
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TORTICOLLIS DUE TO THE ABERRANT STERNAL PORTION 
OF THE STERNOCLEIDOMASTOID MUSCLE 


BY WILLIAM J. STEWART, M.D., COLUMBIA, MISSOURI 


From the Department of Orthopaedic Surgery, State Crippled Children’s Service, University 
Hospitals, Columbia, Missouri 


A case of true congenital torticollis is here presented. A search of 
the Quarterly Cumulative Index and the Surgeon General's Index fails to 
reveal any mention of this particular condition in English medical litera- 
ture. Standard text-books of anatomy—Gray, Cunningham, Piersol, 
Morris, and Spalteholz—also fail to mention this condition. 


A four-year-old boy was admitted to the State Crippled Children’s Service at 
Yolumbia, Missouri, on December 4, 1934, complaining of left 


University Hospitals, 
bent forward with 


torticollis. On examination, the head was held in typical position, 
the left ear pulled down toward the left clavicle. It was noted that the deformity was 
much more marked than is usually seen. It was impossible to correct the head and to 
throw into any degree of prominence the sternomastoid muscle on the left side. 

At operation the fol- 
lowing day, an anomaly 
of the sternomastoid was 
seen in that the sternal 
portion of the muscle was 
attached to the right clavi- 
cle, in addition to its normal 
attachment to the left 
clavicle. The muscle 
crossed the mid-line as a 
dense muscle band about 
an inch wide and _ one- 
fourth of an inch thick, and 
was very definitely at- 1 
tached to an inch of the Diagrammatic representation of the position of the chin, 
sternal end of the right the normal and the aberrant sternal heads of the left 
sternocleidomastoid muscle. 


clavicle. Upon division of 
these fibers, the deformity 
was readily corrected and the head was brought around in definite overcorrection. No 
other portions of the muscle were involved in the production of this deformity. The 
incision over the left clavicle had to be extended across the mid-line to the other clavicle 
in order to demonstrate this abnormality. 
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A LIGHT INEXPENSIVE FRAME FOR TRANSFIXION-WIRE 
TRACTION ON FRACTURES OF THE FOREARM AND LEG 


BY E. W. CLEARY, M.D., SAN FRANCISCO, CALIFORNIA 


Since Kirschner, Matthews, and others pioneered the field, many 
different machines have been devised for facilitating traction by small 
wire under tension. Mechanical complexity, cumbersomeness, and cost 
are factors which should be minimized in such a machine. With these 
considerations in mind, the author has devised the frame assembly here 
described and has used it in treating his patients with a gratifying measure 
of success and satisfaction. 

This machine seems to fulfil the desiderata in such a device. It is as 
light as is compatible with sustaining the stresses of adequate traction and 
countertraction. It permits easy application of casts and dressings and 
does not seriously interfere with fluoroscopy or the taking of x-rays. 

Various parts of this machine are made from standard sizes of Besse- 
mer steel rods and cold rolled steel bars with a minimum of machining and 


Fia. 1-A 
Traction frame. 


Fic. 1-B Fia. 1-C 


Frame applied to fracture Frame applied to fracture 
of the forearm. of the leg. 


tooling. Standard size tap screws and wing nuts have been utilized. 
The result is the production, at a very low cost for material and labor, of a 
finished machine consisting of a few simple and easily replaceable parts. 

A wide range of adaptability is secured by long threads and wing nuts 
on the bars, F, F’, F’’, and the bridle, D, of the free distal stirrup (Fig. 
1-A). This stirrup rotates freely and any position of rotation may be 
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held by tightening the lock nut against the slotted post T. (It should be 
noted that in fractures of the forearm the proximal wire is always put 
through the ulna only and the distal wire through the radius only.) The 
post 7’ permits adjustment of the traction screw AK anywhere along a 
three-inch slot. The single bolt by which the post is attached to the 
frame allows the traction screw to be swung to either side, thus providing 
liberal lateral adjustment. The stirrups stand perpendicular to the long 
axis of the limb under traction and are thus out of the way in applying 
plaster or dressings. 

The length of the base bars, F and F’’, is twenty-four inches; that 
of the diagonal bar, F’, twenty-six inches. These bars and the traction 
screw are one-quarter of an inch in diameter. The stirrups and the distal 
end bar are of steel, one-quarter of aninch by three-eighths of aninch. The 
span of the proximal stirrup is seven and one-half inches, of the distal 
stirrup, six inches. The bridle is three-sixteenths of an inch in diameter. 
The slotted post 7 is of steel, one-quarter of an inch by three-quarters of 
an inch. 

The entire frame is readily sterilized and may be completely taken 


Fig. 2-A Fig. 2-B Fig. 2-C 
Stirrup and compressor Compressor tongs. Stirrup tightened on 
tongs. wire and tongs re- 
moved. 


/ 


Fig. 2-D Fig. 2-D 
Retaining clamps. 


apart or assembled in five minutes or less. Ordinarily, it is necessary to 
have only the transfixion wires and the drill sterilized. 

When the wires have been placed and dressings have been applied 
over the points where they pierce the skin, the requirements of asepsis 
have been fulfilled. The compressor tongs are then applied to the larger 
stirrup, as shown in Figure 2-A. The wire-lock bolts on this stirrup are 
tightened over the proximal wire and the tongs removed. The arms of 
the tongs are then shortened and the smaller stirrup (Fig. 2-C) is com- 
pressed and applied to the distal wire. The bars, F, F’, F’’ are attached 
to the L-shaped base bar and then to the proximal stirrup, which thus 
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becomes the proximal transverse element of the frame. (Figure 1-A 
illustrates how utilization of the principle of three-point suspension by 
means of the three slender bars secures rigidity with accessibility and 
lightness.) The bridle is put on the distal stirrup and hooked up to the 
traction screw, which is tightened gradually. When the distal wire passes 
through the os calcis, a short bridle (not illustrated) is used. 

During the application of traction, adjustments of the frame, bars, 
bridle, or traction post are made as necessary in order to perfect alignment 
of the fractured bones. When overriding has been overcome, the traction 
screw is locked in the desired position of rotation. Plaster may then be 
applied or traction continued in the frame. 

When plaster has been applied, the wire-retaining clamps (Fig. 2-D) 
may be put on at once and their bearing surfaces may be made snug 
against the cast by applying bits cut from a plaster bandage and moistened. 
When the cast has hardened sufficiently to bear the considerable stress of 
the tensed wires, the frame is taken apart, the stirrups taken off, and the 
ends of the wires cut short up to the retaining clamps. 

The technique described accomplishes a maximum degree of control 
of the fracture and reduces necessary hospitalization to a minimum. 
This frame can be assembled at a cost of considerably less than forty 


dollars. 
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A MODIFICATION OF THE BOHLER WALKING IRON 


BY DELBERT HAND, M.D., BOSTON, MASSACHUSETTS 
House Officer on the Orthopaedic Service, Massachusetts General Hospital 


The apparatus here described is felt by the writer and others to have 
| definite advantages over the walking iron which is in common use. 
A solid, round, steel peg, one and one-eighth inches long by thirteen- 
sixteenths of an inch in diameter is riveted to the regular iron, as described 
by Bohler'. The peg corresponds in size to the inside length and diameter 
of an ordinary rubber crutch-tip. The iron is bent in the usual manner to 
fit the contour of the ankle and leg, and the rubber tip applied. 


Fig. 1 Fig. 2 Fig. 3 
Bent iron with Walking iron applied, Walking iron applied, 
peg attached. lateral view. posterior view. 


Certain differences in the application of this iron must be observed. 
Because of the added distance from the heel of the boot to the floor (ap- 
proximately one and one-quarter inches), it is necessary to place the cross- 
bar of the iron almost in contact with the sole of the boot. By so doing, 
the tip corresponds to the height of the heel worn on the opposite shoe. 
It is also important that the peg be placed under the center of weight- 
bearing. If it is placed medial to this point, the knee is thrown into 
varus, with resultant strain. The reverse holds true if the peg is placed 
too far laterally. 
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This apparatus has the advantage of giving the patient a small point 
on which to pivot in walking. It allows the patient to walk about on 
smooth or slippery floors without damage to the floor by the iron, or dan- 
ger of injury to himself through falling. The iron is less cumbersome, as 
it does not protrude beyond the sole of the boot. It allows one to walk on 
wet or icy streets with more assurance. The added cost is practically 
negligible. 

This modification has been in use for the past year at the Massachu- 
setts General Hospital, almost to the exclusion of the old type of walking 
iron and to the complete satisfaction of both the patients and surgeons. 


1. Béxuier, Lorenz: Die Technik Der Knochenbruchbehandlung. 3. Aufl., S. 69. 
Vienna, Wilhelm Maudrich, 1932. 
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SKELETAL BLASTOMYCOSIS 


A Case REporT 


BY S. K. LIVINGSTON, M.D., F.A.C.S., HINES, ILLINOIS 


The term “blastomycosis’”’ has been applied to all suppurative 
granulomatous processes affecting the skin and internal structures, due to 
yeastlike fungi. The term is more correctly applied to cases characterized 
by the presence of granulomatous, verrucoid lesions in which fungi of the 
type Blastomyces are found. These fungi may be considered to be of the 
genera Saccharomyces, Cryptococcus, Coccidioides, Oidium, and Monilia. 
Stoddard, Cutler, McNeal, and Taylor are, however, of the opinion that 
“blastomycosis and coccidioidal granuloma are distinct clinically, patho- 
logically, and biologically’’. 

Since Rypins, in reporting three cases of skeletal blastomycosis, has 
included a careful review of the twenty-nine cases previously recorded, 
with a comprehensive bibliography, no attempt will be made in this 
article to review the literature. 


PATHOLOGY 


The outstanding histological features are: (1) a hyperplasia of 
epithelium reminding one of epithelioma; (2) small intra-epithelial 
abscesses; (3) a granulomatous appearance of the corium with collection 
of plasma cells, giant cells, small nodes, and abscesses; and (4) the abun- 
dant presence of the organism, especially in the giant cells and subepithe- 
lial abscesses. The sweat glands and hair follicles are imbedded in this 
granuloma which may extend to the muscular layer. The tuberculoid 
nodules present only small differences from those of tuberculosis, but 
giant cells are apt to contain parasites; caseation is rarer, and the en- 
dothelial zone is not apt to be well defined. The histological changes in 
internal organs greatly resemble miliary tuberculosis, but differ by the 
presence of numerous abscesses. 

SYMPTOMS 

In most cases, the disease is chronic and lasts for years. The cuta- 
neous lesions may have periods of rapid progression, interrupted by 
periods of quiescence. They may exist for years without involvement of 
deeper parts. In the systemic cases, the signs and symptoms may be 
similar to those of tuberculosis and pyaemia. 

The onset may be sudden with febrile disturbances and either symp- 
toms of acute infection of the respiratory tract or signs of lesions in other 
parts. In other cases, the onset is insidious, and the first manifestation 
of the disease may be the local ulceration or abscesses. 

After the systemic disease has been established, the symptoms are 
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malaise, loss of strength, emaciation, pain in the affected parts, irregular 
fever, rapid pulse, and occasional chills and sweating. Explosive out- 
breaks of cutaneous lesions, associated with febrile reaction, may occur. 

Symptoms and signs of pulmonary involvement are commonly 
manifested,—coughing, hoarseness, dyspnoea, purulent or bloody sputum, 
pain in the chest, diminished chest expansion, dullness on percussion, 
rales and increased transmission of breath and voice sounds. The fungi 
may be found in the sputum. There may also be diarrhoea, oedema, and 
albumin and casts in the urine. Pain is a prominent symptom of ab- 
scess formation, especially of abscesses which involve bone. In lesions of 
the vertebrae, there may be paralysis and incontinence. As in other 
chronic infections, there may be anaemia and leukocytosis. 


DIAGNOSIS 


Blastomycosis should be considered in the cases of chronic pustular 
or ulcerative conditions of the skin, wasting pulmonary disease, spon- 
taneous superficial and deep abscesses, especially those connected with 
bone, suppurative arthritis, and suspected tuberculosis of the spine. The 
diseases with which it is most likely to be confounded are: coccidioidal 
granuloma, epidermoid carcinoma, actinomycosis, tuberculosis, and 
syphilis. 

The diagnosis can be made with certainty only by finding the specific 
fungi in the lesions, in the discharges from them, or in the sputum. In 
cases in which the lungs or bones are involved, the diagnosis may depend 
upon the recognition of the nature of any coexistent cutaneous lesions. 


TREATMENT 


The accepted treatment includes iodides by mouth and intravenously. 
Autogenous vaccines have been recommended by Christensen, Hektoen, 
and Stober. Radiation therapy in bone and skin lesions should be 


attempted. 
The following report is presented to place on record one more case of 


skeletal blastomycosis. 


CASE REPORT 


D. E. H., a white male, aged forty-one years, a farmer, was admitted to the Hospital 
on May 21, 1931, for treatment of ulcers of the face and legs. 

Chief Complaint: Ulcers of face and legs, and spitting of blood. 

Family History: Essentially negative. 

Past History: The patient had had the usual diseases of childhood. He stated that 
he had always been well until four months before admission. 

Present Iliness: Early in February 1931, the patient contracted a severe cold which 
was diagnosed as bronchitis. About two weeks later, hemoptysis in the early morning 
developed, and continued indefinitely. On March 20, the patient complained of pain, 
and swelling, with redness, and local heat on the inner aspect of the right ankle. 
At the end of ten days, the process localized, was incised, and drained. This abscess, 
resisting all forms of treatment, continued to discharge a purulent material. Six weeks 
later, two similar abscesses appeared about the face. 
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Physical Examination 

The patient was well nourished and well developed. He was critically ill and con- 
fined to bed. 
Skin Examination 

Over the face were six fairly large lesions,—one under each eye, one above the right 
eye, a smaller one on the chin, one over the left eyebrow, and one behind the right ear. 
The lesions were erythematous, verrucous, and very suggestive of blastomycetic der- 
matitis. Examination also disclosed an ulcerated lesion on the left large toe; a number 
of soft fluctuating abscesslike lesions on both legs; a broken down lesion on the right 
ankle; a smaller ulcerated lesion in the right patellar region; and a large, soft, fluctuating 
lesion on the dorsal aspect of the right forearm. 

The author’s impression of this condition was that it was either a generalized bromide 
eruption or else a systemic blastomycosis. He suggested that pus from the abscesses 
be examined for blastomycetes, using sodium hydroxide to prepare the pus, that smears be 
taken from the lesions under the eyes and the small abscesses, and that the sputum be 
examined for blastomycetes. It was also suggested that the urine be examined for bro- 
mides. If blastomycetes were found, the patient was to be given large doses of potassium 
iodide by mouth; if bromide were found in the urine, it was suggested that he be given 
large doses of saline solution. 

Chest Examination 
Inspection: 

The chest was short, of medium thickness, and broad; the musculature was fair. 
There was very little depression over the infraclavicular spaces. Respiratory excursion 
was diminished in left upper portion. 


Fia. 1 


Bones of the pelvis show evidence of discrete areas of destruction of bone tissue in 
the region of the neck of the right femur, right ilium, and sacro-iliac joints. 
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Palpation: 
No change in fremitus was noted except that possibly it was a little more pronounced 
in left upper portion. 
Percussion: 
Right—normal resonance. 
Left—area of impaired resonance above the third rib and above the eighth dorsal 
spine. 
Auscultation: 
Right—bronchovesicular breathing above third rib and sixth dorsal spine; no rales; 
no increased whispered voice conduction. 
Left—bronchial breathing above second rib; bronchovesicular breathing below 


Fig. 2 


Isolated areas of destruction were visualized in the sixth, seventh, and eighth ribs 
anteriorly on the left. 
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second rib; a few medium post-tussal rAles heard at the very end cf inspiration above the 


second rib. 
X-Ray: 
The x-ray revealed a homogeneous density above the third rib on the left side; the 
edges were somewhat ragged. There were no other abnormal shadows, except that the 


Fic. 3 


High-power photomicrograph showing blastomycetes. 
eliptical protoplasmic mass without a nucleus. 


Each body consists of an 
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diaphragm was rather high in the chest; since the patient’s chest was short this fact 
may have had no significance. 
Discussion : 

The patient had no temperature and practically nosputum. The clinical picture did 
not present any pneumonic consolidation or lung abscess. The fact that he had been 
given a diagnosis of sarcoma of the foot warranted a diagnosis of metastasis. 

Diagnosis: 
Metastasis, left lung. 
Treatment advised: 

Deep x-ray therapy. 

X-Ray Findings: 
Chest : 

A localized area of homogeneous density covered the left apex, indicative of an in- 

flammatory process, neoplasm, or thickened pleura. 
Right ankle: 

The anteroposterior and lateral roentgenograms showed an area of bone destruction 
on the border of the internal malleolus, due to necrosis. There was enlargement of the 
soft tissue over this region. 


Pelvis: 
The bones of the pelvis showed evidence of a pathclogical process, characterized by 


destruction of bone tissue, in the region of the neck of the right femur, right ilium, and 
both sacro-iliac joints. 
Dorsal lumbar spine and skull: 
No anatomical or pathological variation from the normal was noted. 
Laboratory Findings: 
Urinalyses: 
Six examinations, negative. 
Albumin, trace; white blood cells, moderate: cylindroids, few. Examination for 
bromide, negative. 
Albumin, trace; mucus, increased; white blood cells, moderate; red blood cells, 
occasional; cylindroids, few. 
Blood: 
Wassermann and Kahn tests, negative. 
Blood counts: 
January 13, 1932 
Erythrocytes, 3,500,000; leukocytes, 12,900. 


Differential: 


February 10, 1932 
Erythrocytes, 2,960,000; leukocytes, 10,900; hemoglobin, 60 per cent. 


Differential: 
16 per cent. 


A moderate amount of anisocytosis and a few poikilocytes were present. 


March 1, 1932 
Erythrocytes, 4,050,000; leukocytes, 12,600; hemoglobin, 80 per cent. 


Differential: 


TH® JOURNAL OF BONE AND JOINT SURGERY 


al ~ 
ne 
| 
| 
| 
: | 
| 
| 
| 
ij 
| 
| 
| 
= 


SKELETAL BLASTOMYCOSIS 505 


April 4, 1932 
Erythrocytes, 4,040,000; leukocytes, 28,600; hemoglobin, 75 per cent. 


Differential: 


A few poikilocytes were present. 
Seraping or smear from lesion under eye: 
Round and oval biconcave opaque bodies showing buds. 
Diagnosis: Blastomycosis. 
Specimen from right ankle for biopsy: 

Gross description—two small sections of ulcer. 

Histological report—section of skin contained many small intradermal abscesses in 
which were seen opaque biconcave bodies morphologically consistent with 
blastomycosis. Many showed budding forms, also squamous-cell carcinoma. 

Diagnosis: 
(1) Blastomycetic dermatitis. 
(2) Squamous-cell carcinoma. 
Clinical Diagnosis: The original diagnosis of multiple ulcers was changed to: 
(1) Systemic blastomycosis. 
(2) Squamous-cell carcinoma of right ankle, with metastasis to left lung. 
Treatment: Irradiation of right ankle. 
Deep x-ray therapy: 

200 kilovolts, 30 milliamperes, focal skin distance 50 centimeters. 

Filters: 0.5 copper, 2.0 aluminum, plus 45 oil. 

Seventy per cent. x-ray dose applied to lesion in one sitting. 

Time, nine minutes. 

Radium bomb: 
One and one-fourth erythema dose. 
Course: The patient died on May 8, 1932. 


DISCUSSION 

In the case reported, the patient was admitted with a diagnosis of 
osteosarcoma of the right tibia; this diagnosis was carried until the smear 
revealed the presence of blastomycetes. The portal of entry was un- 
known. The possibility of blastomycosis should be considered in all 
chronic osteomyelitic lesions and the pus examined for blastomycetes. 
This is especially true when we realize that tuberculosis, coccidioidal 
granuloma, and blastomycosis produce the same pathology. 

CONCLUSIONS 

1. Blastomycosis of bone is usually a manifestation of systemic 
involvement. 

2. Diagnosis is made by identification of blastomycetes. 

3. Tuberculosis, coccidioidal granuloma, and blastomycosis produce 
the same pathology. 

4. The pus from all chronic osteomyelitic lesions should be studied 
for blastomycetes. 
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PERSONAL REMEMBRANCES OF HUGH OWEN THOMAS 


BY JOHN RIDLON, M.D., NEWPORT, RHODE ISLAND 


Norte: The biography of Hugh Owen Thomas by Watson (which is re- 
viewed on page 519 of this number of The Journal), and also his description of 
Thomas in his biography of Sir Robert Jones, renew the interest in this re- 
markable personality. Because so few of the profession to-day know anything 
of the character of this man or of his very great influence on the early develop- 
ment of orthopaedic surgery, we have asked Dr. Ridlon to give to our readers 
something from his experiences in the personal contact with Thomas which he 
was so fortunate as to have during the period of Thomas’ activity. Dr. Ridlon 
is better fitted than anyone in America to-day to tell of this man, both as to 
his unusual character and as to his work as a professional man.—Editor. 


Hugh Owen Thomas was the son of a professional bone-setter of Liverpool, who had 
descended from a long line of farmer bone-setters of Anglesea. As a youth, he was ap- 
prenticed to his maternal uncle, Dr. Owen Roberts, which was perhaps necessary for 
admission to the University of Edinburgh for the study of Medicine, but he was re- 
quired by his father to serve him in his bone-setting practice up to his majority, and he 
had to interrupt his medical study in London to take care of his father’s practice while 
he was seriously incapacitated. After having been admitted to membership in the 
College of Surgeons of Edinburgh and the Royal College of Surgeons of England, he 
joined his father in practice for a short time. They quarreled, and Hugh Owen began to 
practise on his own account in 1858; thereafter they were not on speaking terms. 

To estimate the man and his work fairly, it must be held in mind that he practised 
from 1858 to 1891; that he had no public hospital connection; that almost all of his pa- 
tients were very poor people; that his fees were more often a shilling than two and six 
(sixty cents), rarely twice that much, and that only once did I see him collect half a 
sovereign ($2.50); that he furnished his patients with the medicine, surgical dressings, 
splints, and braces which they required; and that there were no x-ray or other labora- 
tories available. 

Thomas was a small and frail man having had a sickly childhood; he wore a frock 
coat closed to the neck and with a standing collar much like that of an Episcopal clergy- 
man, but with no white collar or cuffs showing, and no pockets except a small one from 
which protruded a silver cigarette case; on his head was a cap with a glazed visor, like 
those worn by ship stewards; he wore thick-lensed spectacles, and had a thin, grizzled 
beard; he smoked cigarettes continuously,—100 a day. He drove about the city in a 
high phaeton, built to his own specification by his own workmen on his own premises, 
varnished but unpainted, with much polished metal trimmings. He drove a fine horse 
with a tan-colored harness which also was much decorated with polished metal, and he 
wore long gauntlet gloves. A striking figure,—once identified, never forgotten. His 
apologists account for the cap as a shield to an eye injured in childhood, and the coat as a 
protection to a sensitive throat. Personally, I think it was just good advertising. Prob- 
ably his constant smoking of cigarettes was a sedative for the fatigue of his tremendous 
work. He was up at six in the morning, and rarely in bed before midnight. The golden 
thread that runs through all of Thomas’ practice is rest, ‘enforced, uninterrupted, and 
prolonged’”’. But he, himself, took no rest. He never took a vacation, and indulged in 
no relaxation except music with his wife for a couple of hours on Sunday evenings, after 
having treated from 100 to 200 charity patients. 

Let me relate what I saw and learned when I visited him in November and December 
1887 and for ten days in June 1890. Congenital club feet were corrected by wrenching 
them with his wrench—spraining them—until they lay lax in his hand; and then they 
were molded to the best possible shape and strapped into his iron club-foot brace. After 
about three days, when the muscles had begun to regain their tonicity, the process was 
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repeated until correction was complete and permanent. In some instances, he tenoto- 


mized the Achilles tendon. It was new to see the foot wrenched until it lay lax in the 
hand. No anaesthetic was used. His wrench was unique. It was modified from a 
commercial wrench by cutting off the bite and inserting two posts into the flat side. 
The soul of this wrench lay in its handle. Instead of gripping an object by turning a 
small nut, it gripped by turning the whole handle, so that by a twist of the wrist it gripped 
firmly and by a twist in the opposite direction it was released, doing no more harm to the 
soft parts than a blow. The importance of this has not been understood. Foot de- 
formities, resulting from infantile paralysis, were corrected in the same way, but the 
limbs of these patients were supported by braces, the weak and paralyzed muscles being 
held relaxed. Instead of massage and electricity, he stimulated these muscles by beating 
and lashing them with his whip, which was a quarter-inch iron rod about ten inches long 
to which was attached a looped lash of soft leather, an inch in width. A looped end ina 
lash takes away the sting. 

Thomas noted that the first symptom of the onset of chronic joint disease is de- 
formity, as flexion at the hip and knee, from involuntary muscle contraction. There- 
fore, he reasoned, if leverage is so applied that the muscles causing the deformity are no 
longer stimulated by movement between the joint surfaces, they will relax, the deformity 
will be corrected, and the diseased joint will be put at rest—immobilized; for there is no 
tendency to motion at the joint except in the one direction, and the mechanical appliance 
makes that impossible. He thought, also, that normal circulation was necessary for 
good healing; therefore, the diseased joint should not be compressed, as in a plaster cast 
by the surgeon or by many layers of stiff pitch-plaster by the bone-setter. He had ob- 
served the futility of such external applications as blisters, setons, issues (Percival Pott), 
iodine, hot packs and cold packs, ete., and condemned them one and all. So, when I 
saw him painting a tuberculous knee with something that looked and smelled like shellac, 
I asked: ‘‘Why?”’ He gave me a sharp look, grasped the lapel of my coat, led me out of 
the room, carefully closed the door, and patting me on the back, said: ‘‘ Friend Ridlon, 
with my kind of cases I have to quack alittle. That is ordinary brown shellac. Painted 
on the joint it does no harm and no good, and it peels off in about two weeks. I need to 
see that boy about every two weeks, but if I tell the woman to bring him back in two 
weeks she may stay away two months, and during the latter part of that time the splint 
may be doing no good and possibly harm. But if I paint the joint with shellac, she will 
bring him back when it begins to peel off, and I can readjust the brace and collect my 
little fee.’”’ Thomas’ greatness bulks the higher beside incidents like this. 

Why did Thomas use iron, and not steel, in splints and braces? Surely not because 
of the little difference in the cost. It was because iron could be bent to fit accurately 
with his ingenious tools while on the patient, did not spring away after having been bent, 
lay as a dead force, and did not quiver; its additional weight helped to anchor the patient 
to the bed, and its rough surface prevented leather slings, bandages, and strapping from 
slipping as they do on Bessemer rods and bars. 

He treated all patients with tuberculous joints by immobilization in bed until all 
pain had ceased, deformity had been corrected, and involuntary muscle spasm had sub- 
sided. Then he let them up with the joints still immobilized, and protected the joints of 
the lower extremity by crutches and a high patten on the well side. For the shoulder 
and elbow, he obtained the desired immobilization by a bandage “ halter’’, clove-hitched 
around the wrist and fastened around the neck; the knots were sealed by a large pin, 
bent and twisted and the tip nipped off, so that the halter could not be tampered with. 
Wrists were put on the cock-up splint to make sure of a good grip if ankylosis resulted. 
All his appliances were the result of trial and error. All were progressively recorded as 
they developed into their final shapes, which were so simple that to most surgeons it 
seems as if they could not be efficient unless by some concealed magic, which they do 
not try to understand; and they modify them to forms that Thomas had tried and had 
discarded. The Thomas recumbent leg splint, which became famous during the World 


War, is a good example. Those made for our army were of light Bessemer steel rod, and 


VOL. XVII, NO. 2, APRIL 1935 


J 
| 
| 
| 
| 


508 HUGH OWEN THOMAS 


as shivery as a wild colt. The side rods were brazed to the ring, instead of being welded 
to it, and could not be bent at the ring to make the ring fit without breaking off; and the 
ring was not shaped and tilted at its junction with the side rods to make it possible to fit 
it against the tuberosity of the ischium, but always it must rest against the sensitive and 
yielding perineum. 

A certain number of joints that have suffered disease or injury are left stiff. We 
say there is ankylosis, bony or fibrous. Thomas said that ankylosis, whether bony or 
fibrous, is ‘‘sound”’ or ‘‘unsound’’,—sound, when deformity does not develop from use; 
and unsound when deformity does develop from use. So long as the joint is unsound, 
deformity may be corrected. To correct deformity in a sound ankylosis, it must first be 
made unsound. 

Thomas washed out infected joints by means of a ‘‘three-way”’ syringe, the suction 
force being a rubber hand bulb. The metal part had an opening to the left for a large 
needle, one to the right for the suction tube to the solution, and below an opening to 
eject the fluid withdrawn from the joint, or abscess cavity, into a basin. 

Bow legs and knock knees he treated with simple side irons. In so far as I know, he 
was the first to recognize that effective lateral pressure to correct knock-knee can be had 
only when the knee is held fully straight,—that the least flexion at the joint releases all 
lateral strain. He devised an efficient and rapid osteoclast, which he used in the older 
cases. 
Pronated feet were righted by tilted shoe heels, extended forward under the scaph- 
oids, and anterior arches were relieved of pain by cleats across the soles of the shoes. 

Thomas used his hip splint for the treatment of fractures of the neck of the femur. 
Supported on this splint, one fragment was not rotated on the other every time the bed 
pan was put under the patient, and the patient could be turned on the face twice a day 
without discomfort or disturbing the fracture. First, the leg was pulled down as far as 
possible, rotated inward, and held there. Then the splint was slipped under the patient 
and fitted; adhesive strips were put on the thigh and leg and fastened to the wings of the 
ankle band; and an additional angular bar was screwed to the bottem of the main stem to 
control the rotation of the limb and hold the foot at right angles to the leg; and the shoul- 
der straps were left off, so that the splint would work downward. Thomas missed the 
important abduction which after his death Whitman brought forward, but he gained 
strong and useful union in all his cases, whether bony or fibrous he did not know, or care. 
This statement will be doubted. How could he do it? By continuing treatment until 
he did get stable union, even up to eighteen months or more of uninterrupted immobiliza- 
tion. He believed as a general principle that elevating a broken bone delayed its union. 
A patient with a fracture of the patella was fitted with a caliper splint, with the knee fully 
extended and held so by a sheet-iron gutter splint on the front of the thigh and shin, 
which crowded the fragments toward each other and induced local congestion. The 
patient returned to his work on the following day, and continued to work during the 
period of treatment. Thomas thought it did not matter whether the union was bony or 
fibrous as long as it was strong and permanent. A Pott’s fracture was protected by an 
outer side iron with a T-strap and the heel of the shoe tilted up on the inner side. I saw 
him put up a compound fracture of the tibia. The bone was “‘set’”’ and held, all de- 
vitalized tissue was trimmed away (twenty years before we were told about débridement), 
the wound irrigated with a salt solution, the surrounding skin smeared with a bland oil, 
and the wound left open. The leg was surrounded by a two-inch pad of screened sawdust, 
held between open-meshed towels, and made damp by a solution of corrosive sublimate, 
earbolie acid, and chloride of lime. 

Recent Colles’ fractures, and malunited Colles’ fractures after he had refractured 
them (I saw him do five one Sunday), were ‘‘set’”’ and pronated, and held in skewed sheet- 
iron gutter splints padded with felt. The patient’s arm was supported by a bandage, 
clove-hitched around the wrist and carried around the neck, the hand hanging prone. 
A refracture was treated without an anaesthetic while the patient sat in the waiting- 
room, apparently to impress the other patients and to cause gossip. ‘Thomas employed 
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the same procedure when reducing old (six weeks or more) dislocations of the shoulder. 
The arm was threaded through a fixed, thickly-padded steel ring up to the shoulder; two 
men grasped the wrist and pulled at full strength as, and in the direction in which, 
Thomas directed, while he pushed down on the shoulder. It should be noted that there 
was no leverage on the arm. The socket was pushed onto the head, not the head into 
the socket. 

Thomas was the first to use local hyperaemia, sometimes carried to local oedema, in 
the successful treatment of delayed union of fracture of the humerus by the use of rubber 
tubing tied around the limb—and this was before Bier had yet received his medical 
degree. To the local hyperaemia, he added hammering, the skin being protected by felt, 
calling it ‘hammering and damming’. I saw him treat a fractured tibia in which 
union was delayed. Instead of rubber tubing, he used inelastic strips of adhesive plaster 
and carefully pointed out that if the lower band was somewhat less tight than the upper 
one the local swelling would be only between the encircling bands. In outward slipping 
of the patella, he raised the outer condyle by hammering. 

Thomas read widely, and always sought the truth. He was argumentative and 
intolerant of all who refused to admit proved facts; he said his say without restraint and 
with barbed words. He was a loyal and a generous friend. He craved friendship and 
love and found practically none outside of his own family. 

The art of Medicine is to observe, to correlate those observations, and to reason 
logically to conclusions that must finally become the true principles of practice. Those 
were the qualities that made Thomas great. His greatness lay in the principles upon 
which his practice was founded. It was upon right principles that he insisted, not upon 
this or that mechanical appliance. 
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SEPTEMBER 22, 1867—-MARCH 1, 1935 


In 1922, Dr. Murk Jansen of Leiden accepted President Allison’s invitation to at- 
tend the Annual Meeting of the American Orthopaedic Association in Washington, 
D.C. Something of his work in Holland was known, but only a few members were con- 
versant with the original theories he had advanced as to the etiology of many develop- 
mental skeletal anomalies. The man himself was a stranger to us, but when he left he 
had become a friend, and the Association felt richer for the visit of this tall and gentle 
crusader. Even if American wits were not keen enough to follow all the ramifications of 
thought by which he reached his conclusions, all who listened to him recognized an 
erudition, an openness of mind, and a singleness of purpose which compelled admiration. 

Wandering over the sand dunes near the sea, he was reminded of his own country 
and made us aware of the effort he was making to have his specialty duly recognized, of 
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the clean battles he was fighting, of the new clinic he was organizing. There was a sug- 
gestion of a weariness of spirit, but his head remained unbowed. 

After many years of struggle, the battles were won. With a large part of his per- 
sonal fortune thrown into it, the clinic grew and a large new hospital was built. Weari- 
ness passed; increasing strength came. The prophet had fame in his own country and 
glory in all others. 

He was one of the founders of the Société Internationale de Chirurgie Orthopédique and, 
after the death of his intimate friend Sir Robert Jones, Jansen was elected to succeed him 
as President. The Société owes him much, for its members speak many tongues and he 
was familiar with them all. With Prof. Vittorio Putti as his coadjutor, he became the 
great interpreter not only of the papers read, but of the thoughts of the leaders. 
Cohesion would have been almost impossible without these two dispassionate poly- 
linguists. 

In 1934, this chief orthopaedic surgeon of Holland visited us again, this time as an 
international figure. The genuineness of the weleome which he and his charming wife 
received may well have cheered them. The American Orthopaedic Association was 
honored by their presence. 

Jansen’s name will always be associated with his profound study of the background 
causes of abnormal skeletal development. The most common etiological factor in these 
aberrations he believed to be exhaustion of the mother which resulted in ‘‘feebleness of 
growth” evident in the offspring of rapidly succeeding pregnancies. The paths by 
which he reached his conclusions were cut through virgin forest often encumbered by 
windfalls of previously held theories and accepted ‘‘laws’’. He adventured into by- 
paths and there were many important by-products of these explorations. When he 
began, he had no accurate compass and these paths are winding and sometimes diffi- 
cult to follow. Unless we do follow carefully the blazes of the main trail, we have little 
right to complain if we do not reach his point of view. The recent work of Harris* and 
others suggests strongly that, from the eminence which Jansen aitained, new truth has 
been discovered. This truth seems likely to make us free of many untenable dogmas. 

An idea of the productiveness of his thought and of the industry of his pen may be 
gained from his six or more books and from over sixty monographs written in many 
languages beside his own.** 

The courage and sweetness of this great man’s character continued to the end. 
The closing sentences of a letter written to a friend only two weeks before his death are 
evidences of his fortitude and faith: ‘‘Is not this a fateful course? I wonder whether you 
ever witnessed it. I am now preparing for my last journey on this globe, which I hope 
may be near by. May God be with you . . . for many years to come.” 

Three years ago, Mr. Walter Lippmannt wrote an appreciation of Mr. Justice Oliver 
Wendell Holmes upon his retirement from the Supreme Court of the United States. 
With equal poignancy it is a tribute to Murk Jansen. ‘‘Here is the heroic life com- 
plete, in which nothing has been shirked and nothing denied—not battle, or death, 
or the unfathomable mystery of the universe, or the loneliness of thought, or the humors 
and the beauties of the human heritage. This is the whole of it. He has had what 
existence has to offer: all that is real, everything of experience, of friendship and of love, 
and the highest company of the mind, and honor, and the profoundest influence—every- 
thing is his that remains when illusion falls away and leaves neither fear nor disappoint- 


ment in its wake.”’ 


* Harris, H. A.: Bone Growth in Health and Disease. London, Humphrey Milford, 
1933. 
** The Journal of Bone and Joint Surgery will furnish the bibliography of Dr. Jansen 
upon request. 

+t New York Herald Tribune, January 13, 1932. 
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News Notes 


It is with very great regret that we learn of the death of Dr. Franklin H. Martin, 
Director-General of the American College of Surgeons, at Phoenix, Arizona, on Thursday, 
March 7. It is fortunate that the College has been able to benefit from the active serv- 
ice of Dr. Martin from the early conception of this association to the present day, when 
it is now so firmly established and recognized throughout the world. 


The Editorial Board of The Journal takes pleasure in announcing that, beginning 
with this issue, The Journal will also be considered the official publication of the Ameri- 
can Academy of Orthopaedic Surgeons. Some of the papers read at the Annual Meet- 
ings of the Academy, as well as the reports of the Meetings, will be published in The 
Journal. 


The Editor is glad to announce that, in accordance with the vote of the Executive 
Committee of the American Orthopaedic Association, the following members have been 
appointed as Associate Editors of The Journal: Z. B. Adams, M.D., Murray 8. Dan- 
forth, M.D., Leo Mayer, M.D. 


The Annual Meeting of the Michigan Orthopaedic Society was held on Jan- 
uary 24 at the Detroit Athletic Club. Matters pertinent to minor changes in the Pub- 
lic Act for the care of indigent cripples in the state were discussed. The officers elected 
for the ensuing year are: 

President: F. H. Purcell, M.D. 
Vice-President: A. G. Goetz, M.D. 
Secretary: F. J. Fiseher, M.D. 


The Bronx Orthopaedic Club was recently organized and the following officers 
were elected: 
President: Samuel W. Boorstein, M.D. 
Vice-President: James W. McAteer, M.D. 
Secretary-Treasurer: Louis Saltzman, M.D. 
Meetings are to be held at the Bronx Hospital, New York City, on the first Wednesday 
of each month. 


Notice has been received from Prof. H.-L. Rocher, Vice-President of the Société 
Francaise d'Orthopédie, of a meeting of this society which will be held in Bordeaux 
on Friday and Saturday, June 7 and 8, 1935. During these two days, papers will be pre- 
sented and visits made to the hospitals. Advantage will be taken of the time of the 
year for excursions to the neighboring places of interest on Sunday and Monday fol- 
lowing the meeting. 


The Annual Meeting of the American Association on Mental Deficiency will be 
held at the Hotel Palmer, Chicago, on April 25, 26, and 27. Physicians are cordially 
invited to attend these sessions. Complete data on the program may be obtained from 
the Secretary, Dr. Groves B. Smith, Godfrey, Illinois. 
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In an article by Dr. Ralph M. Carter in The Journal for October 1934 and also in an 
article by Dr. Eugene J. Bozsan in The Journal for October 1932, the principle of bone 
drilling as a method of promoting bone union is discussed. The same principle is dis- 
cussed in three other articles by Dr. Bozsan published in The Journal in 1934. In the 
paper by Dr. Carter, a reference to the method of Beck is given as the earliest mention in 
the literature. Since the publication of these articles, it has been found that this method 
was described eighty years ago by Dr. Daniel Brainard of Chicago in a paper presented at 
the meeting of the American Medical Association in 1854 and published in the Trans- 
actions of the Association, Volume VII, page 557, 1854. 

The two authors generously wish to make acknowledgment of this earlier presenta- 
tion and to give to Dr. Brainard credit for the work. In making this acknowledgment, 
Dr. Carter writes: 

“Dr. Daniel Brainard was Professor of Surgery in Rush Medical College, and 
his paper, which was a Prize Essay, was published in full in the Transactions of the 
Association (Volume VII, page 557, 1854), entitled ‘Essay on a New Method of 
Treating Ununited Fractures and Certain Deformities of the Osseous System’. . . . 
There is described a perforator which he devised, which was to be used to make 
multiple perforations through the ends of the fragments across the line of fracture; 
in doing this, the perforator was to be withdrawn from the bone, but not from the 
skin. Further paralleling my recent description, he also devised an instrument to 
prevent the point of the perforator from slipping. Seven successfully treated cases 
are described. 

“I think there can be no question but that the credit for originating this method 
belongs to Dr. Brainard, and I gladly make this acknowledgment.” 

Dr. Bozsan writes: 

“The work is a prize essay indeed and, in my humble opinion, it compares with 
that other American classic, the work of William Beaumont on the physiology of 
digestion. 

“ Aside from a certain stateliness of the language, the work is remarkably up to 
date,—in fact, some of its concepts mark it ahead of our day. 

“I wish to make respectful acknowledgment of the fact that the concept and 
practical accomplishment of vascularization of bone for the purpose of osteogenesis, 
which has occurred to a few workers, among them myself, only recently, are fully 
contained in this work, now more than eighty years old.”’ 


The Ninth Congress of the Deutsche Gesellschaft fiir Unfallheilkunde, 
Versicherungs- und Versorgungsmedizin was held at Wiirzburg on October 12 and 
13, 1934, with Geheimrat K6énig as Chairman. 

Of the two main themes, brain injuries and the sensitive knee, only the latter is of 
orthopaedic interest. 

Burckle de la Camp, of Bochum, discussed the group of cases in which the patients 
had indefinite complaints and somewhat ambiguous traumatic histories,—namely, the 
recurrent diffusions and injuries of the cartilages and menisci, changes of the synovial 
membrane and of Hoffa’s fat bodies, and strains of the ligaments of the joints. He 
stressed the varieties of knee injuries occurring in different localities and with different 
occupations. In osteochondritis dissecans he believes that a traumatic etiology is pos- 
sible. Chondromalacia of the patella is due to a constitutional predisposition, although 
trauma may be an incidental feature. Although an inflammation of the fat pad, as de- 
scribed by Hoffa, is seldom seen as an isolated phenomenon, it is found to accompany al- 
most all the internal derangements of the knee joint as a lipo-arthritis. 

Andreesen, of Bochum, described the peculiarities of the knee joints found in minors. 
The main characteristic is a degeneration of the meniscus, leading to an injury after ex- 
tremely slight trauma. 
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Gebhardt, of Hohenlychen, spoke chiefly of the gradual degeneration of the tissues of 
the knee. This does not prevent use of the knee joint for sedentary occupations, and 
even for a few rapid motions, but makes it impossible to use the knee for a long period of 
continuous exertion. The muscle bundles frequently show an injury at the point of at- 
tachment to their tendons. If this muscle injury has occurred as the result of a simple 
trauma, it iseasy tocure. If, however, it is the result of a slow degenerative process, the 
prognosis is bad. 

According to Port, of Wiirzburg, scoliosis practically never results from trauma. 
Baumecker, of Hanau, studied the late results of reduced dislocations of the cervical 
vertebrae and found that there were no permanent disabilities. Even in cases of incom- 
plete reduction, the permanent injury was extremely slight. On the other hand, Simons, 
of Jena, pointed out that degeneration of the vertebral discs almost always causes severe 
clinical symptoms. 

Particularly instructive was the demonstration by Kénig, of Wiirzburg, of a large 
number of patients on whom he had performed open operations for fracture, using Lane 
plates, metal screws, etc. In many of these patients the foreign bodies had remained in 
situ for many years without causing any symptoms. Ostermann, of Essen, believes that 
healing after fractures occurs more rapidly in cases treated by plaster-of-Paris than in 
those treated by traction or open reduction. 

Of numerous other contributions, mention is made only of the paper by zur Verth, of 
Hamburg, who discussed the relative advantages of the Pirogoff and Syme amputations. 
He advises the Pirogoff amputation chiefly because it permits a shortening of the stump 
and thereby makes it easier for the technician to fit an artificial limb. The loss in weight- 
bearing function, noted in a number of cases in which the Pirogoff amputation was per- 
formed many years after the operation, is due to the marked bone atrophy which gradu- 


ally ensues. 


The Third Annual Meeting of the American Academy of Orthopaedic 
Surgeons was held January 14, 15, and 16at the Waldorf-Astoria Hotel in New York City, 
under the presidency of Dr. Philip D. Wilson. The following program was presented: 


Monpay, JANUARY 14 
Morning Session 
Congenital Defects of the Lumbosacral Joint with Associated Nerve Symptoms. 
Dr. Lewis Clark Wagner, New York, N. Y. 
Correction of Congenital Scoliosis. 
Dr. Leo Mayer, New York, N. Y. 
Posterior Spondylolisthesis of First and Second Lumbar Vertebrae. Report of a Case. 
Dr. Edwin W. Ryerson, Chicago, Illinois. 
Treatment of Paralytic Scoliosis. 
Dr. Michael Hoke, Warm Springs, Georgia. 
Costovertebral Strain. 
Dr. Lloyd T. Brown, Boston, Massachusetts. 
Follow-Up of Back Cases Done Since 1924. 
Dr. Charles E. Ayers, Worcester, Massachusetts. 
Executive Session 
Report of American Board of Orthopaedic Surgery, Inc. 
Dr. Melvin S. Henderson, Rochester, Minnesota. 
Afternoon Session 
Brodie’s Abscess of Ilium Following Sacro-Iliac Arthrodesis. 
Dr. Jennings M. King, Pittsburgh, Pennsylvania. 
Gas Gangrene in Civil Practice. 
Dr. Ralph Ghormley, Rochester, Minnesota. 
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Hemangioma of the Sciatic Nerve. 
Dr. Frank H. Purcell, Detroit, Michigan. 
Soft-Tissue Tumors of the Extremities. 
Dr. Edgar M. Bick, New York, N. Y. 
Symposium on Bone Tumors: 
The Place of Biopsy in Bone Tumors. 
Dr. James Ewing, New York, N. Y. 
Indications for the Toxins of Erysipelas and Bacillus Prodigiosus in the Treatment of 
Bone Sarcoma, with Special Reference to Endothelial Myeloma. 
Dr. William B. Coley, New York, N. Y. 
Treatment of Osteogenic Sarcoma. 
Dr. Willis C. Campbell, Memphis, Tennessee. 
Treatment of Giant-Cell Tumors of the Long Bones: A. By Surgery; B. By Irradiation. 
Dr. Charles F. Geschickter, Baltimore, Maryland. 


Tuespay, JANUARY 15 


Morning Session 
Knee-Flexion Contracture Treated by Skeletal Traction. 
Dr. G. E. Haggart, Boston, Massachusetts. 
Two Simplified Knee Operations: Fusion; Block for Recurvatum. 
Dr. Joseph E. Milgram, New York, N. Y. 
Slipping Patellae. 
Dr. Frank Ober, Boston, Massachusetts. 
Studies on Effect of X-Rays on Growth, Regeneration, and Phosphatase Activity in 
Bone. 
Dr. Eugene Regen, Nashville, Tennessee. 
The Recovery of Function in the Hand in Chronic Arthritis. 
Dr. John G. Kuhns, Boston, Massachusetts. 
Symposium on the Shoulder: 
Anatomical Observations on Senile Changes in the Shoulder. 
Dr. E. Lawrence Keyes, St. Louis, Missouri. 
So Called Periarthritis or Bursitis of the Shoulder with Etiology and Treatment. 
Dr. Arthur Steindler, lowa City, Jowa. 
End Results of the Nicola Operation for Recurrent Dislocation at the Shoulder. 
Dr. Toufick Nicola, New York, N. Y. 
General Discussion. 
Dr. E. A. Codman, Boston, Massachusetts. 


Afternoon Session 
Short Summary on Blood Sugar after Fractures. 
Dr. Robert V. Funsten, University, Virginia. 
Fractures of the Femoral Shaft Treated by an Ambulatory Method. 
Dr. Roger Anderson, Seattle, Washington. 
The Use of Kirschner Wires for Fixation of Fragments in Joint Fractures. 
Dr. John C. Dieterle, Milwaukee, Wisconsin. 
Bone Graft in the Treatment of Non-Union. 
Dr. J. Sims Norman, Pueblo, Colorado. 
Gill Plate Graft in the Treatment of Ununited Fractures of the Long Bones. 
Dr. Paul N. Jepson, Philadelphia, Pennsylvania. 
The Early Stages of Ankylosing Spondylitis (Marie-Striimpell Disease). 
Dr. Jacques Forestier, Paris, France. (By invitation.) 
President’s Address. 
Dr. Philip Wilson, New York, N. Y. 
Evening 
Banquet. 
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WEDNEsDAY, JANUARY 16 
Morning Session 
The Acetabular Index in Infants in Relation to Congenital Dislocation of the Hip. 
Dr. Samuel Kleinberg, New York, N. Y. 
Dr. Herman 8. Lieberman, New York, N. Y. 
Slipping of the Upper Femoral Epiphysis: Treated by Traumatization. 
Dr. Samuel A. Jahss, New York, N. Y. 
Destructive Spine Lesions: Diagnosis by Needle Biopsy. 
Dr. Robert Crawford Robertson, Chattanooga, Tennessee. 
The Relationship of the Prostate Gland to Orthopaedic Problems. 
Dr. Wallace 8. Dunean, Cleveland, Ohio. 
Symposium on Fractures of the Hip: 
Treatment of Fractures of the Neck of the Femur by Internal Fixation with Kirsch- 
ner Wires. 
Dr. Nicholas Ransohoff, New York, N. Y. 
Use of Kirschner Wire in Fractures of the Neck of the Femur. 
Dr. David Bosworth, New York, N. Y. 
Fractures of the Femoral Neck Treated by Blind Nailing. 
Dr. John W. O’Meara, Worcester, Massachusetts. 
Subcutaneous Pin Fixation of Fresh Fractures of the Neck of the Femur. 
Dr. Frederick J. Gaenslen, Milwaukee, Wisconsin. 
End Results of Intracapsular Fractures of the Neck of the Femur Treated by the 
Wilke Method. 
Dr. John D. Adams, Boston, Massachusetts. 


Afternoon Session 
The Congenitally Deep Acetabulum: Intra-Pelvie Protrusion. 
Dr. A. M. Rechtman, Philadelphia, Pennsylvania. 
Iliopectineal Bursitis. 
Dr. Denis 8. O’Connor, New Haven, Connecticut. 
Shelf Stabilization of the Hip: A Study of Sixty Cases. 
Dr. M. Beckett Howorth, New York, N. Y. 
Disturbance of Function of the Mediotarsal Joint. 
Dr. John Joseph Nutt, New York, N. Y. 
The Correction of Rachitie Deformities by Preliminary Decalcification. 
Dr. Harry Finkelstein, New York, N. Y. 
Decalcification to Permit Manual Correction of Deformities. 
Dr. I. W. Nachlas, Baltimore, Maryland. 
Executive Session 

On January 17, a Clinical Day was held and the members and guests visited the 
various hospitals to witness operations and other orthopaedic proceedings. 

At the Executive Session on January 16, the following officers were elected for 1936: 

President: Frank D. Dickson, M.D., Kansas City, Missouri. 
President-Elect: Melvin S. Henderson, M.D., Rochester, Minnesota. 
Vice-President: Lionel D. Prince, M.D., San Francisco, California. 
Treasurer: E. Bishop Mumford, M.D., Indianapolis, Indiana. 
Secretary: Philip Lewin, M.D., Chicago, Illinois. 

Dr. Clay Ray Murray was chosen as Chairman of the Program Committee and 
Dr. W. B. Carrell was added to the Committee. 

The following were added to the Committee on Fractures and Traumatic Surgery: 
Roger Anderson, M.D., LeRoy Abbott, M.D., Wallace Cole, M.D., Guy Caldwell, M.D., 
H. H. Hitcheock, M.D., Frederick Kidner, M.D., Robert Schrock, M.D., Lawson Thorn- 
ton, M.D., and John Wilson, M.D. 

The Scientific Exhibits were considered one of the most important features of the 
Meeting, and prizes were awarded for the finest. A gold medal was awarded to Dr. 
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Sheldon A. Jacobson, and a silver medal to Dr. William B. Coley. The following were 
given awards of merit for their scientific exhibits: Isadore Zadek, M.D., David Sashin, 
M.D., Charles J. Sutro, M.D., A. R. Shands, Jr., M.D., Loring T. Swaim, M.D., and 
Aaron Bodansky, M.D. 

The Commercial Exhibits were carefully chosen and proved very helpful and in- 
structive. 

It was decided to have the Fourth Annual Meeting in St. Louis, Missouri, on Janu- 
ary 13, 14, and 15, 1936. Dr. J. Archer O'Reilly of St. Louis was appointed Chairman 
of the Committee on Arrangements. 


The Forty-Ninth Annual Meeting of the American Orthopaedic Association 
will be held in Philadelphia, Pennsylvania, June 5 to 8, under the presidency of Dr. 
DeForest P. Willard. The preliminary program is as follows: 


Tuurspay, JUNE 6 
Morning Session 
President’s Address. 
Dr. DeForest P. Willard, Philadelphia, Pennsylvania. 
Symposium on Arthritis: 
Experimental and Pathological Studies in the Degenerative Type of Arthritis. 
Dr. Walter Bauer, Boston, Massachusetts. (By invitation.) 
An Analysis of the Treatment of 200 Cases of Arthritis. 
Dr. Ralph Pemberton, Philadelphia, Pennsylvania. (By invitation.’ 
Atrophie Arthritis. Discussion of Therapy with Particular Reference to the Use of 
Autogenous Vaccines. 
Dr. Joseph A. Freiberg, Cincinnati, Ohio. 
The Prevention of Deformity in Chronie Arthritis. 
Dr. Loring T. Swaim, Boston, Massachusetts. 
Arthritis as a Teaching Problem. 
Dr. Robert W. Johnson, Jr., Baltimore, Maryland. 
The Social and Economie Aspects of Chronie Arthritis. 
Dr. Robert B. Osgood, Boston, Massachusetts. 
Executive Sesston 
12:00 Noon. 
Afternoon Session 
X-Ray Diagnosis of the Sacro-Iliace Joint. 
Dr. W. E. Chamberlain, Philadelphia, Pennsylvania. (By invitation. 
The Role of the Iliotibial Band as a Factor in the Causation of Low Back Disabilities 
and Sciatica. 
Dr. Frank R. Ober, Boston, Massachusetts. 
The Adolescent Sacro-Iliae Joint Syndrome. 
Dr. Mark H. Rogers, Boston, Massachusetts. 
Dr. H. B. Cleaves, Boston, Massachusetts. (By invitation.) 
The Treatment of Choreo-Athetosis by Chordotomy. A Report on the Treatment of 
Six Cases. 
Dr. Fremont A. Chandler, Chicago, Illinois. 


‘ Fripay, JUNE 7 
Morning Session 
Fracture Symposium: 

A Study of 1000 Consecutive Fracture Patients Treated at Various Hospitals in 
Lincoln, Nebraska, During Five Years (1929-1934) with an Analysis of Treatment 
Methods and Results. 

Dr. H. Winnett Orr, Lincoln, Nebraska. 
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Fractures into and about the Knee Joint. 
Dr. Robert D. Schrock, Omaha, Nebraska. 
Surgical Reconstruction of Malunited Fractures about the Ankle. 
Dr. J. 8. Speed, Memphis, Tennessee. 
Fractures of the Shoulder. 
Dr. Robert V. Funsten, University, Virginia. 
A Study of Fractures of the Forearm Reduced by Direct Leverage during the Past 
Fifteen Years. 
Dr. J. E. M. Thomson, Lincoln, Nebraska. 
The Treatment of Carpal Fractures. 
Dr. Kellogg Speed, Chicago, Illinois. 
Afternoon Session 
Internal Fixation in Fractures of Long Bones. 
Dr. W. B. Carrell, Dallas, Texas. 
Old Dislocations of the Shoulder. 
Dr. George E. Bennett, Baltimore, Maryland. 
End Results of the Tenosuspension Operation for Recurrent Dislocations of the Shoul- 
der. 
Dr. M.S. Henderson, Rochester, Minnesota. 
Summary of Joint Involvement in Ninety-Eight Cases of Hemophilia. 
Dr. H. B. Thomas, Chicago, Illinois. ! 


SATURDAY, JUNE 8 
Morning Session 
The Treatment of the Caleaneus Foot. ‘ 
Dr. Osear L. Miller, Charlotte, North Carolina. 
Late Results in Osteomyelitis in Children. 
Dr. John C. Wilson, Los Angeles, California. 
The Effect of Sympathectomy upon the Growth of Legs Paralyzed by Anterior Polio- A 
myelitis. 
Dr. Robert I. Harris, Toronto, Canada. 
Fixed Paralytie Pelvie Obliquity. 
Dr. Leo Mayer, New York, N. Y. 
The Treatment of Club Feet. 
Dr. Lloyd T. Brown, Boston, Massachusetts. 
Hemiatrophy and Hemihypertrophy, with a Report of a Case of Hemihypertrophy of 
One Extremity. 
Dr. Charles W. Peabody, Detroit, Michigan. 
Executive Session 
12:00 Noon. 
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HvuGu Owen Tuomas. A PersonaLStupy. By Frederick Watson. London, Humph- 
rey Milford, 1934. 12 shillings, 6 pence. 

Mr. Watson, the son-in-law and literary executor of Sir Robert Jones and author of 
“The Life of Sir Robert Jones”, thought it fitting to publish a memorial volume on the 
hundredth anniversary of the birth of Hugh Owen Thomas. Some thirteen years ago, 
Sir Robert Jones delivered a lecture at the Liverpool Medical Institute entitled: “ Hugh 
Owen Thomas. The Man and His Work”, which he intended to expand into a book. 
From this unpublished lecture, Mr. Watson has quoted generously. He also asked an 
American orthopaedic surgeon who had visited Thomas in 1887 and 1890 to write of his 
personal reminiscences, and much of this material has been made use of in this book. 
He also had for his study that sympathetic chapter on Thomas in Sir Arthur Keith’s 
““Menders of the Maimed”’, and certain letters written by and to Thomas’ ancestors, as 
well as other papers of like nature. From these sources, Mr. Watson has accomplished 
his task in a very charming manner; but it obviously was a task, and not a labor of love 
as was his “ Life of Sir Robert Jones”. 

It is difficult for the reviewer to refrain from mentioning the principles which Thomas 
enunciated and the wonders of his practice, for from him came more permanently good 
things than from any other man in all medical history. He is now widely known among 
surgeons because of just one splint that he devised, although the material, form, and use 
of that splint is not understood by most of those who use it. He would have wished 
to be remembered, not as the inventor of a splint, but rather for the principles of treat- 
ment which he taught, and in which he was a pioneer. These principles are clearly 
set forth in Mr. Watson’s book. 


DAS MENSCHLICHE BEIN. SEINE NORMALE ENTWICKLUNG UND DIE ENTSTEHUNG DER 
WucHSFEHLER X- unp O-Berine, KNicK- UND PLatrri'sse, 
Kuumpruss) [The Human Leg. Its Normal Development and Abnormalities of 
Growth (Dislocation of the Hip, Knock-Knee, Bow-Leg, Pronated Feet, Flat-Foot, 
and Club-Foot)]. By Dr. Max Béhm. Stuttgart, Ferdinand Enke, 1935. 20 marks. 
Dr. Max Bohm has been recognized for several years as an authority on congenital 

deformities of the lower extremity, particularly with regard to etiology. In his studies 
of the various deformities, he has always traced the physiological or normal development 
of the part. Now he has fulfilled his desire of long standing by correlating and assem- 
bling the individual studies in a single book. The monograph is divided logically into two 
parts. The first two-thirds deals with the normal development of the lower extremity, 
and the last third with the abnormalities of growth which lead to deformity of the hip, 
knee, ankle, and foot. 

By tracing the embryology of the human foot, he shows the similarity of form at one 
stage to that of the club foot. By following the curves of the lower extremity through 
prenatal life, infancy, and childhood, he establishes the physiological norm in the transi- 
tion from bow-leg to knock-knee, flexed to back-knee, and internal to external rotation of 
the foot. With the last are correlated the rotational changes of the knee and hip. The 
alterations in shape and direction of the femoral head and the acetabulum are significant. 
The immature forms persist in congenital dislocation of the hip. The transition from 
minus torsion of the femoral neck in the young embryo, to zero torsion in the embryo of 
three months, to about 30 degrees in the new-born, and to 12 degrees in the adult is well 
presented. The correlated changes in the skeletal framework as a whole are shown 
diagrammatically. 

A chapter on comparative anatomy shows the similarity of 
fantile structures to those of the gorilla. 


the embryonic and in- 
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Working with the Anatomy Department of the University of Berlin, Bohm has pre- 
pared bones and wax models which, with the numerous tracings and other cuts, illustrate 
ach anatomical problem. He has compared his findings with those available in the 
literature and arranged the material in easily assimilable form. The details of his ob- 
servations may be overwhelming to one who is only casually interested, but the cuts are 
plentiful and supplied with self-explanatory legends so that the most important facts 
could be learned without even reading the text. 

Of considerable practical importance because of its bearing on the treatment of 
congenital deformities, the work is of tremendous cultural significance in furnishing a 
background for the appreciation of the physiological development of the lower extremity. 
It should be carefully studied by anyone who is truly interested in surgery of the lower 
extremity or the diseases of children. 


ELEMENTARY HuMAN Anatomy. Basep on Laporatrory Srupies. By Katharine 

Sibley. New York, A. 8S. Barnes and Company, 1935. $4.50. 

This new text-book of anatomy is based on the author’s experience in teaching 
anatomy to college under-graduates. It is intended as a foundation particularly for the 
study of kinesiology and physiotherapy. Especial emphasis is, therefore, rightly placed 
on the skeletal, muscular, and nervous systems, the consideration of which comprises 
three-fourths of the volume. The circulatory, alimentary, respiratory, urogenital, and 
endocrine systems and the organs of special sensation are adequately, but much more 
briefly, treated in the remaining chapters. 

In the early chapters the bones, joints, and muscles are described and discussed in 
detail, particularly with a view to an understanding of their physiology, in order to aid 
thereby the teachers of corrective physical education in muscle examination and muscle 
reeducation. This portion of the body is rightly regarded as a motor mechanism, the 
proper understanding of whose disabilities should be based upon an accurate appreciation 
of function. 

Every chapter is based upon laboratory studies which are to be performed by the 
student so far as possible on living subjects, otherwise by the means of manikins, models, 
and charts. 

The illustrations, 213 in number and several of them in colors, are chiefly selected 
from other standard text-books of anatomy and form an admirable atlas of the essentials 
of anatomical structure and development. 

To the best of the reviewer’s knowledge, there has been hitherto no text-book de- 
signed with exactly this emphasis and purpose and, as Dr. Wilfred Grenfell points out in 
his foreword to the volume, this work should be of definite value, not only to under- 
graduate students and their teachers, but to students, teachers, and practitioners of 
physiotherapy and occupational therapy. 


STANDARD CLASSIFIED NOMENCLATURE OF DiskEAsE. Edited by H. B. Logie. Ed. 2. 

New York, The Commonwealth Fund Division of Publications, 1935. $3.50. 

The need of a systematic nomenclature has been felt for a long time in every large 
hospital and also by surgeons in general. All branches of medicine and surgery and 
various specialties have, through their committees, been at work since 1930 in building 
up a standard systematic nomenclature. The first edition of the results of this task ap- 
peared in 1933 and received the general support of hospitals, ete. So complicated an 
affair as a classified nomenclature must necessarily show the need, through its use, of 
some modification to make it practical for universal adoption. The collaborators have 
now had the benefit of the past few years of experience of the hospitals and the men who 
have used the book, and have profited by this experience in issuing the second edition of 
this important work. 

The diseases are classified by region, each region having a number. Following the 
topographical classification comes the etiological classification, and each region and each 
etiological factor is designated by a numeral placed at the left and right of a dash. 
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It is very important that the present system be adopted by all hospitals and institu- 
tions of medical learning throughout America, and this present volume will greatly aid in 
the accomplishment of this task. 


Tue CRIPPLED AND THE DisaBLED. By Henry H. Kessler. New York, Columbia Uni- 
versity Press, 1935. $4.00. 

No physician should venture an opinion upon the question of disability in a given 
case, where an industrial accident has inflicted injury upon a worker, without having 
digested the information contained in this book. It brings together, in sufficient detail, 
summations of the masses of accumulating evidence that must form the basis for solution 
of one of our most acute social problems. It forcefully emphasizes the fact that the 
number of absolutely normal individuals is unthinkably small; that from remotest history 
the existence of physical handicaps has been looked upon as deserving of some degree of 
ostracism, based at first upon superstition as to their cause and later upon the economic 
grounds for the discard of those so afflicted. Modern society, confronted with the prob- 
lem of dealing with the situation as it has developed in industry as well as among the 
congenitally handicapped and otherwise chronicly afflicted, has sought to solve it by pri- 
vate means and, particularly of late, by proposed public measures of social insurance at 
Governmental expense, involving a staggering financial outlay and, of far more serious 
consequence to society, a demoralization of individual morale. 

Factual information supplied in this volume indicates that a very large proportion of 
those thus afflicted need not necessarily be regarded as permanently or very seriously 
thrown out of the running if the facts available are assessed at their true value. One of 
the largest employers of labor in this country asserts that society can absorb all of its 
handicapped and pay them a full wage and not do it as charity. In his own plant, he 
could use 1,400 men with one leg, a similar number with one arm, and so on. He once 
put a blind man at work sorting nuts and this man was able to sort as many as two normal 
men had done before. The problem is one of vocational maladjustment except in the 
case of the comparatively small group who are so seriously handicapped that they will 
always remain totally unproductive. This group must be certified for pensioned support. 
The machinery is at hand for meeting the situation in Federal and associated State com- 
missions. What is needed is the overcoming of social prejudice and a campaign of edu- 
cational propaganda, which, in the author’s opinion, would solve the difficulties without 
resort to any revolutionary changes in our methods. 

Under six headings the different classes are briefly discussed and a short summary at 
the end of each chapter epitomizes the subject. Following this is a short chapter which 
succinctly clarifies the entire subject. 

Appendix I contains a brief statement of the compensation provisions in the several 
states in respect to second injuries, and Appendix II includes a summary of vocational 
rehabilitation legislation, also by states. In Appendix III are all the state laws dealing 
with the blind, and finally is appended an extensive bibliography. 

The note of authority which pervades the whole book is derived from the fact that 
the author is the Medical Director of the New Jersey State Rehabilitation Commission. 


A TextTsook oF SurGery. By W. Wayne Babcock. Ed. 2. Philadelphia, W. B. 

Saunders Company, 1935. $10.00. 

This book has all the merits of the first edition with many additions. The paper, 
print, arrangement, illustrations, and general appearance are excellent. The book is 
divided into four parts,—General Surgery, The Surgery of Systems, Surgical Technique, 
and Regional Surgery. In this edition many new subjects appear, and many forms of 
treatment that have been discarded for newer methods have been omitted. 

The chapters on “Fractures”, “Joints”, ‘ Dislocations”, ‘‘ Muscles’’, ‘“‘Tendons”’, 
and “ Bursae”’ are well presented and can be recommended to the orthopaedic surgeon. 
The reader cannot, of course, find in so general a book the complete details on all the 
subjects covered. However, there is a tremendous amount of surgical knowledge packed 
in between the covers. The author is to be commended for presenting such a book. 
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Mopern Operative SurGery. Edited by G. Grey Turner. Ed. 2. Baltimore, Wil- 
liam Wood and Company, 1934. In two volumes, $16.00. 

The original work, which appeared in 1924, was edited by Herbert William Carson, 
who died while the preparation of the second edition was in progress. The task was then 
taken up by G. Grey Turner, who has enlarged the scope to correspond to the advances 
and the growth in surgery. The object is to present the details of technique with the 
reasons for choice of operation, ete., and the author has had in view “the requirements of 
those who are commencing the practice of surgery”. He has had the assistance of a group 
of eminent collaborators. 

With all the books and articles written at the present time dealing with the general 
considerations of the conditions requiring surgical treatment, it is of practical advantage 
to have a work that confines itself to the technique of the procedures. It is particularly 
true at this time when so many new operations are being devised and frequently the 
technique is not sufficiently described. The necessity of considering operative measures 
from the standpoint of general surgical procedure is wisely emphasized, and this discus- 
sion includes anaesthesia, fitness and preparation of the patient for the operation, ad- 
visability of the operation, and a clear understanding of the results which are expected 
to be obtained. The operative procedures are grouped regionally as much as is possible, 
which makes it easy for the reader to find the special procedure which he may desire. 

The portions devoted to the orthopaedic subjects and to injuries and diseases of the 
bones are treated under the heads of,: ‘Conservative Treatment in Surgical Tuberculo- 
sis”, by Sir Henry Gauvain; ‘‘General Orthopaedics”, by R. C. Elmslie; ‘Operations on 
Joints’’, by P. Jenner Verrall; “Operations on Tendons” and ‘‘ Amputations”’, by R. C. 
Elmslie; and ‘Operations on Bones’’, by Ernest W. Hey Groves. All of these men are 
eminent and have had wide experience in their special department of surgery. 

In many of the orthopaedic operations, it may be regretted that more space could not 
be devoted to the description and the details of postoperative care, which is so essential 
to the success of any operation, but the indications for the operations and the different 
steps of the technique are very fully described and will be found of distinct value. 

In the chapter on “Operations on Bones”’, in dealing with fractures, Hey Groves has 
discussed very completely the technique of the operation and the lines of approach to the 
different areas, and has paid especial attention to the description of the apparatus em- 
ployed. The apparatus used in dealing with old fractures and that employed in bone 
traction are described and the various methods of their application are given. 

The scope of this work is so extensive that any one who is accustomed to surgery 
will find aid in the operative procedures, both in general and special surgery. The book 
is a valuable addition to the surgeon’s library. 

A Brier Ovutiine oF Mopern TREATMENT OF Fractures. By H. Waldo Spiers. 

Baltimore, William Wood and Company, 1935. $2.00. 

This little book of 125 pages is more than a ‘‘fracture primer”’, and yet it is not a 
text-book on fractures. As the title implies, it is an outline of the modern treatment. 
Various types of fractures, methods of traction and suspension, pieces of apparatus and 
methods of applying them are illustrated by simple line drawings which are, on the whole, 
good. It is a book which medical students and practitioners could read with benefit 
before attempting to treat fractures. Details of treatment of a given fracture could 
then be found in other treatises. 

The general principles of treatment are well handled. Various methods of treating 
the same fracture are mentioned, but the reader has not been given enough facts to aid 
him in selecting the best method. The writer’s statement that “the popularity of open 
reduction of fractures is probably based on the fact that to an extent, at least, the fee 
received will be proportionately larger” is a severe indictment of the medical men with 
whom he has come in contact. 

The writer gives a ‘‘time-table of fracture after-treatment”’ in which the time inter- 
vals for allowing partial function and full function are rather long. Partial function is 
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not allowed in a clavicle for five weeks, in the lower radius for five weeks, in a phalanx for 
four weeks, and in spine compression for twelve to fourteen weeks after fracture. The 
reviewer believes that the modern treatment calls for earlier active use. 


Limss FoR THE LimsBLess. A HANpBOOK ON ARTIFICIAL Limps FoR LAYMAN AND 
| Surceon. By John Culbert Faries. New York, Institute for the Crippled and 

Disabled, 1934. 

As stated in the preface, the object of this book is to give to the layman something 
of the history and the mechanism of the use of artificial limbs and to aid the surgeon by 
presenting the subject from the technician’s experience. The book does not touch on the 
surgical field except to discuss the most practical sites for operation from the mechanic's 
point of view, but deals very thoroughly with the practical details of the requirements, 
the manufacture, and the use of the various artificial limbs. The chapters on the pros- 
theses for the upper extremity are suggestive, for the practical solution of this problem is 
always difficult. The account of the early history and development of the use of pros- 
theses and the description of the manufacture of the different types of limbs form an 
interesting chapter. 


) The result of the experience of an intelligent maker of artificial limbs and of one 
who has occupied himself with the training of the patient in their proper use can be of 
| much value to the surgeon. Such a book is of interest, both to the unfortunate who is 
obliged to use these prostheses, and to the surgeon who prepares the limb for them. 

| SUMMARY OF THE TREATMENT OF FRACTURES AND DisLocations. By R. Broomhead, 
F.R.C.S. Leeds, Jowett & Sowry, Ltd., 1935. (Sold by Henry Walker, Ltd., 


Briggate, Leeds, England.) 3 shillings, 6 pence. 

This compendium of fracture work is frankly a student’s manual based on the 
routine treatment of the Leeds Infirmary. The author expresses his debt to the Massa- 
chusetts General Hospital for the idea of this sort of fracture teaching and the book is 
very pleasing to any of us because it so closely approximates, with few exceptions, the 
average treatment roughly agreed on by the American workers in fractures, as expressed 
' in the meetings of the Fracture Committee of the American College of Surgeons. This 
; perhaps may be accepted as the American standard. 
| This means that the book is thoroughly modern and free from the extravagances of 
' some of the operative treatment in England as well as here. Through the book there is 
; very little to which one could take exception. 

In this country, T fractures of the elbow are not treated by operation unless for 

. extremely good reasons, and it is the opinion of the reviewer that the roller bandage in 
the treatment of metacarpal fractures has almost entirely given way to the traction 
method with the banjo splint. The statement as to fractures of the tibia and fibula in 
which skeletal traction is “occasionally ”’ necessary hardly keeps pace with the require- 


ments of modern treatment. 

But these are matters of detail and the advice given in the book is in the main thor- 
oughly sound. Particularly acceptable to the reviewer is the prominence given to physi- 
cal therapy, especially the emphasis on active movements. 

As a student’s manual the book can only be approved. 


Report oF SEVENTH INTERNATIONAL CoNGRESS OF MeEpICINE AND PHaAR- 
Macy. Maprip, Spain, May 29-June 3, 1933. By Captain William Seaman 
Bainbridge. Menasha, Wisconsin, The Collegiate Press, 1934. 

The purpose of these Congresses is to consider the methods of the conduct of wars, 
the international rules that must be obeyed, the observance of neutrality that shall 
govern the establishments for the care of the sick and wounded, ete. At this Seventh Con- 
gress, for the first time since its inauguration in 1921, experts in international law sat in 
with the military delegates, altogether a body of 1,400 representatives, delegates from 
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twenty-eight nations. The findings of these Congresses are coming to have a bearing 
upon questions of compensation for injuries, whether of war time or peace time. The 
Congress considered: (1) the general principles regarding medical service in war time and 
their application under the new rulings of the Geneva Convention; (2) preventive vac- 
cination in the army, navy, and air forces; (3) treatment in advanced posts of urgent 
surgical casualties; (4) preserved foods as a regular ration for soldiers in peace time or in 
the field; and (5) comparative study of the odonto-stomatological and administrative 
services in the different armies, navies, and air forces. 

Aside from the general sessions of the Congress, there was an address from the Gen- 
eral Secretary of Red Cross Societies and a meeting, the third since its organization, of 
the International Office of Medico-Military Documentation and of the Second Interna- 
tional Congress of Sanitary Aviation. The promotion of good will among the military 
physicians of the nations of the world will, it is hoped, be one of the influences to promote 
a desire for universal peace. 


The Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department: 

Injuries and Their Treatment. By W. Eldon Tucker. London, H. K. Lewis & 
Co. Ltd., 1935. 9 shillings. 

Boletines de la Sociedad de Cirugia de Rosario, I, Nims. 7, 8, 9, 1934. 

Bulletin of the National Tuberculosis Association (New York), X XI, Nos. 2, 3, 1935. 

Medico-Surgical Suggestions (Madras, India), III, Nos. 10, 11, 1934. 

The Rotarian (Chicago), XLVI, No. 3, 1935. 

La Tribuna Médica (Havana), X, Nos. 234-237, 1934. 

Arztliche Festwochen in Wien. 55. Internationalen Fortbildungskursus der Wiener 
medizinischen Fakultit: Innere Medizin und Grenzgebiete mit besonderer Beriicksichti- 
gung der Therapie. Vienna, 1934. 


Estup1I0 CLINICO Y RADIOLOGICO DE LA ENFERMEDAD DE LEGG-PERTHES-CALVE (Clinical 
and Roentgenographic Study of Legg-Perthes-Calvé Disease). Rafael Nunez 
Gomez. Bogota, Editorial Minerva, 1934. 

After a description of the anatomy of the hip joint, the author discusses the etiology 
of Legg-Perthes-Calvé disease; the following factors are included: traumata, infections, 
endocrine disorders, rickets, congenital anomalies. 

A chapter on pathogenesis considers aseptic and septic necrosis of the epiphysis, 
fractures due to compression, vasomotor alterations, and dyschondroplasia. 

The symptomatology of the three stages, with the diagnosis and prognosis, is dis- 
cussed at length. 

In the chapter on the differential diagnosis the following conditions are mentioned: 
acute arthritis, coxa vara, congenital dislocation of the hip, coxalgia, trochanteritis, 
juvenile deforming arthritis, fracture of the femoral neck, osteochondritis dissecans, 
slipping epiphysis. A short outline of treatment is given. 

The author draws the following conclusions: 

1. Infantile deforming osteochondritis constitutes a well defined pathological en- 
tity, characterized clinically by iis evolution and anatomo-pathologically by certain 
phenomena of the local calcium metabolism. 

2. The diagnosis is based chiefly on the roentgenograms. 

3. In certain cases the lesion is limited to the femoral head, while in others the 
acetabulum is also involved. 

4. The evolution of the osteochondritis in childhood may be so insidious and the 
symptomatology so limited that the condition may remain unrecognized. 

5. Articular deformities resulting from the lesion are responsible for limitation of 
function.—Joseph K. Narat, M.D., Chicago, Illinois. 
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TRATAMIENTO QUIRURGICO DE ALGUNAS LUXACIONES IRREDUCTIBLES Y REINCIDENTES 
DE LA CADERA (Surgical Treatment of Irreducible Dislocations of the Hip in Chil- 
dren). Roberto Parra Bernal. Bogota, Editorial Renacimiento, 1934. 

The conclusions arrived at by the author in this article are as follows: 

1. In old dislocations of the hip in children, a foreed reduction should not be at- 
tempted, as there may result a fracture of the femur, an injury of the blood vessels or 
nerves, or muscular lacerations with resulting atrophy of the muscles and shortening of 
the limb. 

2. Nosuccess can be expected from such reduction, as the cavity of the acetabulum 
is deformed. 

3. In old traumatic dislocations with deformed acetabula, the best treatment is 
Lorenz’s bifurcation operation. 

4. The same operation is recommended for recurrent congenital dislocations. 

5. For the treatment of old pathological dislocations with adhesions of the femoral 
heads, or deformities of the acetabula, the best treatment is Lorenz’s subtrochanterice 
osteotomy. 

6. Lorenz’s bifurcation relieves pain, deformity, and instability and also improves 
the claudication. 

7. The only defect or disadvantage of the operation is a shortening of the involved 
limb.— Joseph K. Narat, M.D., Chicago, Illinois. 


Myxosarcomata. A. A. Thibaudeau and L. C. Kress. Am. J. Cancer, XXII1, 267, 

Feb. 1935. 

The authors present a series of fifty-one cases of myxofibroblastoma, forty-two of 
which they class as malignant tumors. There is a considerable discussion as to the source 
of the mucus in these tumors, and they conclude that it can be derived from various 
types of connective tissue. They consider that this accounts for the mucus both in these 
tumors and in the epithelial neoplasms. 

There was a definite history of trauma in many of these cases, as an antecedent to 
the appearance of the tumor. The histological characteristics of the various tumors are 
discussed in detail, with photomicrographs. The tumors in their series appeared in 
various parts of the body; the head and the lower extremities were the commonest sites, 
with the upper extremities and buttocks as the next most common. The tumors are 
prone to recur after surgical excision and present metastases in a considerable number of 
cases. The authors had no cures among the cases in which recurrence had taken place, 
even by recourse to further radical surgery; and there were no cures in the eases in which 
the lower extremities were involved. They conclude that the myxosarcomata about the 
head and face respond more favorably to treatment. 

Combinations of radiation and surgery were employed in most cases; although the 
general impression of the authors was that radiation was only rarely of benefit. 

(Although the authors do not make the statement, it seems probable that the 
presence of mucus does not warrant classification of these tumors as separate from 
fibrosarcomata in general; and that the same principles of etiology, diagnosis, treat- 
ment, and prognosis apply to both groups.)—Grantley W. Taylor, M.D., Boston, 
Massachusetts. 


CHARACTERISTICS OF THE SYNOVIAL FLurp in Various Types OF ARTHRITIS. STUDY OF 
Ninety Cases. Chester 8. Keefer, Walter K. Myers, and William F. Holmes, Jr. 
Arch. Int. Med., LIV, 872, 1934. 

One hundred and twenty samples of synovial fluid from ninety patients with various 
types of arthritis were studied to determine the diagnostic significance of the various bio- 
logical and chemical characteristics of the fluid. 

An increase in the amount of synovial fluid may be the result of transudation or 
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exudation resulting from inflammation. Transudates into the cavities of the joints are 
observed underthesamecircumstances as they appear in other serous sacs, —that is, with in- 
creased venous pressure, decrease of plasma protein, or obstruction to lymphatic drainage. 

In acute inflammatory lesions of the synovial membrane, the total cell count was 
increased. When the fluids were infected, the cells were commonly all polymorphonu- 
clear. When they were not infected, the lymphocytes, monocytes, and clasmatocytes 
were relatively increased. These changes are similar to those found in other effusions, 
infected and non-infected, of the serous sacs. In the case of tuberculous arthritis, the 
polymorphonuclear cells may not predominate in all cases. Guinea-pig inoculation is 
useful in the diagnosis of tuberculous arthritis. 

The gonococcic complement-fixation test was positive in 74 per cent. of the synovial 
fluids from patients with gonococcie arthritis. The test was usually in agreement with 
that of the blood. In view of the negative results in other types of arthritis and the rare 
occurrence of falsely positive reactions, the test was of assistance in the diagnosis of 
gonococcice arthritis. 

The Wassermann reaction of the synovial fluid was positive in two cases of syphilitic 
arthritis. In these cases it is usually positive in both the blood and the synovial fluid; 
whereas, in the cases of Charcot joints in tabes dorsalis, the reaction may be positive in 
the blood and negative in the synovial fluid. 

The total protein content was increased above normal in both the infected and the 
non-infected fluids from patients with gonococcic arthritis, rheumatoid arthritis, acute 
rheumatic fever, and tuberculous arthritis and in the miscellaneous group of cases. The 
non-protein nitrogen varied with the value in the blood and was of no diagnostic signifi- 
cance. The sugar content varied with the presence of organisms, the number of cells, 
and the level of the sugar in the blood. A low sugar content did not always mean an in- 
fected fluid, but could occur as well when the number of cells was increased.—Clark W. 
Heath, M.D., Boston, Massachusetts. 


SerraAL RapioGRaApHic APPEARANCES OF A NEUROPATHIC SHOULDER-JOINT. James F. 

Brailsford. British J. Surg., XXII, 424, Jan. 1935. 

A series of four roentgenograms are presented to illustrate the successive stages seen 
in one patient. The roentgenograms are unusual in that the illustrations are made from 
positive and negative films, the one on the top of the other. The result is a cut that 
shows both the bones and the soft parts in their true relationship. The first roentgeno- 
gram shows a marked swelling of the soft parts, with little bone change; the second shows 
an increase in the disease of the soft parts and absorption of the upper end of the humerus; 
the third shows a massive bony shelf built on to the glenoid, and absorption of the soft- 
tissue mass; while the final one reveals absorption of the bony shelf of the glenoid.— 

Ernest M. Daland, M.D., Boston, Massachusetts. 


BILATERAL BIPARTITE PATELLAE. Ruggles George. British J. Surg., XXII, 555, Jan. 

1935. 

A post-mortem finding of bilateral bipartite patellae in a male of sixty-three is cited. 
Microscopic study showed fibrocartilage connecting the two portions of cancellous bone. 
However, there was a complete layer of articular cartilage surrounding each of the bony 
fragments. The separate fragment is usually at the superolateral angle of the patella. 
The condition is usually bilateral,—an important point in distinguishing the condition 
from a fracture.—Ernest M. Daland, M.D., Boston, Massachusetts. 


GONORRHEAL ARTHRITIS—ITS TREATMENT BY ELECTROPYREXIA. Rodney F. Atsatt 

and Luella E. Patterson. California and West. Med., XLII, 94, Feb. 1935. 

The authors report on a series of eleven cases of gonorrheal infections, nine of which 
were arthritic, treated by hyperpyrexia. The electric cabinet was used and augmented 
by diathermy to the focal areas. A narcotic was used to promote quiet and comfort. 
The temperature was raised to between 103.5 and 104 degrees, as registered by an elec- 
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tric thermometer in the rectum. The electrodes were placed over one-fourth-inch 
moistened pads to insure against hot spots. The rise in temperature should not be 
faster than 1 degree in fifteen minutes, and the temperature is held at the maximum of 
not over 104 degrees for from two to four hours. The condition of the patient must be 
carefully watched and treatment discontinued at the first sign of exhaustion. 

The gonorrheal organism is thermolabile at a temperature of 103.5 degrees and in all 
cases the patients improved. In seven of the arthritic cases there was complete recovery. 
These were the acute cases.—Charles Lyle Hawk, M.D., Los Angeles, California. 


TUBERCULOSIS OF THE NECK OF THE Femur. Chir. Narz. Ruchu, VII, 157, 1934. W. 

Dega. 

The situation of a tuberculous focus in the proximity of a joint is a grave menace to 
the latter’s integrity. Hence, the majority of surgeons are inclined to treat juxta-articu- 
iar tuberculosis radically. Among the various locations of juxta-articular tuberculosis, 
the femoral joint should be given special consideration on account of the topographic 
peculiarities. 

A tuberculous focus of the neck of the femur may be classified according to one of 
the following types: 

1. Central—that is, situated in the spongiosa of the neck—consisting of one or 
several cavities filled with a necrotic deposit. It is often diffuse in the early stage, and 
circumscribed in the more advanced stage. 

2. Peripheral, usually situated on the upper aspect of the neck, near the head of the 
femur. 

3. Close to the greater trochanter. 

4. Occupying the whole neck of the femur. 

Of 216 cases of tuberculosis of the hip joint treated by Dega in the Orthopaedic In- 
stitute of Poznan (Poland), there were thirteen cases of tuberculosis of the femoral neck 
(seven occurring in girls and six in boys),—that is, 6 per cent. of the total. The age of the 
patients ranged from seven months to five and one-half years. 

In seven cases, the tuberculous focus was situated in the lower median section of the 
neck; in five cases, in the center of the neck; and, in one case, the whole neck, including 
the greater trochanter, appeared to be involved, whereby the condition resembled that of 
spina ventosa. 

The following clinical signs were observed: In the beginning there was frequently a 
circumscribed pain in the hip or the knee, later followed by limitation of motion in the 
hip joint, as regards adduction and rotation. The extent of the articular disability some- 
times contrasted with that of the roentgenographie findings. 

Ten cases were treated conservatively by immobilization, first with plaster-of-Paris 
casts and later hy orthopaedic apparatus, with the following results. In one instance 
(central focus), transient recovery took place with a relapse after four years and subse- 
quent coxitis. In another instance (central focus), there has been no recurrence after 
two and a half years. In the remaining cases, the results were negative,—that is, ending 
in coxitis or death from meningitis. 

Three cases were treated surgically. The operation consisted of complete removal 
of the tuberculous foci through the postero-external intratrochanteric approach; whereby 
the synovial joint capsule remained intact. The joint was then immobilized until the 
cavity in the femoral neck became filled up with bony substance ; the period of immobiliza- 
tion varied from several months to over a year. The end results were negative in two 
cases of peripheral location of the tuberculous focus,—-one patient suffered a relapse after 
six months, the other, after twelve months. Coxitis developed in both instances. In the 
third case (central focus with perforation of the epiphyseal cartilage of the femoral head), 
there was recovery with undisturbed motion of the hip five years after the operation. 

It appears that the results of the treatment depend less on the method used than on 
the patient’s resistance, early diagnosis, and social conditions (housing hygiene, possibil- 
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ity of superinfection). However, there is evidence that surgical intervention is able to 
bring about a good result, while greatly shortening the time of treatment.—H. B. Thomas, 
M.D., Chicago, Illinois. 


Use or Srock Vaccines in Curonic Arturitis. K. K. Sherwood. Northwest Med., 

XXXIII, 426, 1934. 

The author reports the results of treatment by vaccine therapy alone of 674 arthritic 
patients. Good results were obtained in the acute cases, or those in which the duration 
of illness was less than three months. Women with severe symptoms improved more 
than men. Sixty-eight per cent. showed marked improvement. A dilute mixed res- 
piratory vaccine gave better results than the commercial streptococcie vaccine. The 
reaction should give relief from stiffness and muscle spasm for about five days. If this 
period is much shortened, the dosage should be increased by one-tenth to two-tenths of a 
cubie centimeter. An increase in pain and stiffness indicates too large a dosage, and it 
should be decreased by from five-hundredths to fifteen-hundredths of a cubic centimeter. 
The “foreign-protein reaction”’ indicates too large a dosage by from threefold to tenfold. 
It may be necessary to alter the vaccine to elicit a proper response.—Charles Lyle Hawk, 
M.D., Los Angeles, California. 


SYNDROME DE VOLKMANN TRAITE PAR ARTERIECTOMIE. F)TUDE HISTOLOGIQUE DE L’ ARTERE 
HUMERALE OBLITEREE (Volkmann’s Syndrome Treated by Arteriectomy).  P. 
Mathieu, P. Padovani, R. Letulle, et P. Normand. Presse Méd., XLII, 1819, 1934. 
The authors report the case of a child five and one-half years old, who was treated 

for a supracondylar fracture of the humerus by flexion and application of a plaster-of- 

Paris cast. Although there was evidence of swelling within a few days, so that the cast 

had to be removed, the flexion deformity of the fingers did not occur until about five weeks 

after the accident. 

At the operation performed some three and one-half months later, there was found 
thrombosis of the brachial artery for a distance of two centimeters just above its bifurca- 
tion. This portion of the artery was resected, with almost immediate improvement in 
the degree of contracture of the muscles and warmth of the skin. The patient was subse- 
quently treated by traction in extension. Several months later, it was noted that the 
hand was warm, the wrist and fingers were extended, but that the semipronation of the 
forearm still persisted. 

Histological examination of the section of the®artery removed showed a typical 
thrombosis of the artery, with attempts at recanalization. 

The authors are of the opinion that the condition in this case resulted not from a 
superaponeurotic hematoma, but from an injury to the brachial artery, with a subsequent 
thrombosis. The effect of this thrombosis of the artery was first necrobiosis of the flexor 
muscle on the anterior surface, due to interference with circulation, and a sympathetic 
vasoconstriction with muscle contracture, due to hypertonia. 

The authors, therefore, advise early operation in cases of Volkmann’s ischaemia, 
with exposure of the brachial artery in the anticubital fossa. If the artery is obviously 
pulsating, a simple arterial sympathectomy should be performed. If there appears to be 
thrombosis of the artery, resection of that portion is advised.—Henry Milch, M.D., New 
York, N. Y. 


MYOSITE OSSIFIANTE PROGRESSIVE (Progressive Ossifying Myositis). Félix Masselot, 
A. Jaubert de Beaujeu, et Ed. Bloch. Presse Méd., XLII, 1823, 1934. 
The authors report a case of progressive ossifying myositis in a child two and one- 
half years old. Although the condition apparently came on shortly after an acute in- 
testinal infection, they are of the opinion that the infection was only of casual significance. 
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The ossifying masses in each case occurred after trauma and were preceded by typical 
hematoma formations. The patient also presented a number of congenital anomalies, 
such as microdactylia, hallux valgus, hypospadias, ete. 

Rocher believed that hematomata arise primarily from a panarteritis in which 
trauma leads to rupture of the artery. The authors are of the opinion that this condition 
is to be related primarily to some error in mesenchymal development. 

Treatment is without avail, although some authors advise the use of x-ray, hot air, 
and diathermy. Surgery is contra-indicated unless it is for the palliative purpose of re- 
moving an obstruction to motion.—Henry Milch, M.D., New York, N. Y. 


LA DYSCHONDROPLASIE D’OLLIER (Dyschondroplasia of Ollier). André Richard, Paul- 
Victor Dupuis, Carle Roederer, et Robert Froyez. Presse Méd., XLII, 1833, 1934. 
Two cases of dyschondroplasia are reported in which the following characteristics 

were noted. The condition appeared to affect females, to be non-hereditary, and to 

occur in early infancy. In both cases, only one side of the body was affected and the af- 
fected limbs were characterized by shortening. 

The authors are of the opinion that Ollier’s dyschondroplasia is a separate entity 
from multiple exostoses and multiple chondromatoses, although all three are members of 
a group which should probably be called chondrodystrophies. The three cord:tions may 
be differentiated by the following characteristics: dyschondroplasia and chondromatosis 
occur in early infancy, while multiple exostoses occur later. The latter two conditions 
are more frequently found in the male and are bilateral, while the former condition is 
usually found in the female and is unilateral. In chondromatosis, chondromata occur 
frequently in adult life; while in the other two conditions, they are rare.—-Henry Milch, 
M.D., New York, N.Y. 


Cuinicaut Nore: A Diagnosis at Autopsy. Rev. de la Facultad de Med. (Bogota), U, 

Apr. 1934. 

This report describes an unusual injury to the spinal cord following an attempt to 
lift a heavy weight. The patient felt a sharp pain in the lower part of the back and fell 
unconscious. Later he complained continually of pain in the low back. On examina- 
tion, there was found an unusual condition of extreme rigidity of the muscles of the 
lower portion of the trunk and legs, and, on attempting to palpate the abdomen, even 
slight pressure resulted in marked tetanic contractions of the abdominal muscles. The 
patient could not flex the knees and any attempt to move the lower limbs caused the 


- whole body to become rigid; all of the vertebral muscles were in extreme tension. Within 


twenty-four hours, the patient became practically rigid, even to contraction of the 
sphincters, and died in four days. 

Autopsy disclosed no injury to the vertebral column, but rupture of the spinal cord 
at the junction with the corda equina; this portion was separated entirely from the cord. 
There was very slight hemorrhage into the cord or into the surrounding areas. There 
was no lesion either of bones or muscles.—Charles Hardwicke, M.D., Mexico City, Mexico. 


FRACTURES OF THE NECK OF THE FemuR, RECENT AND OLpD: A Report or 631 Cases. 

Melvin S. Henderson. Southern Med. J., X XVII, 1032, 1934. 

The pathology, diagnosis, reduction, retention, and restoration of these fractures are 
discussed, and a review of 631 cases is reported. Four hundred and ten patients with old 
fractures were dismissed without any surgical measures having been advised for various 
reasons. There remained 221 patients for whom treatment was advised. Forty-five of 
these did not accept the advice and, therefore, there were 176 patients who were given 
treatment. 

Fifty-one fresh fractures were treated by manipulation, twelve manipulations were 
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done on late fractures, and 113 open operations were done. There were six deaths, 3.4 
per cent. of this group. The mortality in all cases seen, whether treated or untreated, was 
14.6 per cent. 

Of the fifty-one cases of fresh fracture treated by closed methods, thirty-six were 
available for the study of end results. Of these thirty-six cases, excellent bony union was 
obtained in 66.6 per cent. These cases were treated by Whitman’s abduction method. 

Of thirty-six cases in which bone-graft operations were performed, excellent results 
were obtained in 69.8 per cent. The author’s technique of bone grafting is described. 
Beef-bone pegs or screws were used in nineteen cases. In thirteen of these cases, or 81 
per cent., the results were excellent. 

The Whitman reconstruction operation was used in twenty-three cases. The end 
results are known in nineteen cases: excellent, 31.5 per cent. ; good, 36.8 per cent. ; failures, 
31.5 per cent. 

Brackett’s operation performed in five cases, gave satisfactory results in all. In 
five cases of fresh fracture, the Smith-Petersen nail was used, with resulting bony union in 
all.—Fred G. Hodgson, M.D., Atlanta, Georgia. 


SYPHILIS OF THE CLAVICLE: Report OF Five Cases. H. Earle Conwell. Southern Med. 

J., XXVIII, 11, Jan. 1935. 

These cases presented varying symptoms and roentgenographic appearances. The 
latter often seemed worse than the complaints of the patients would lead one to suspect. 
Pain was the usual symptom; this was often much worse at night, preventing sleep. 
Tumefaction was present. Two of the five cases showed bilateral involvement. A his- 
tory of syphilis was obtained in only 40 per cent. of the cases. All five cases responded 
to antiluetic therapy. In such cases the differential diagnosis is made from malignancy, 
tuberculosis, chronic osteomyelitis, and Paget’s disease. Many of these cases are oper- 
ated upon unnecessarily.—Fred G. Hodgson, M.D., Atlanta, Georgia. 


HasiruaL OF THE SHOULDER A New Meruop oF OPERATIVE 

TREATMENT. V.G. Weinstein. Soviet Surg., V1, 447, 1934. 

The author calls attention to the structure and reenforcement of the anterior aspect 
of the capsule of the shoulder joint. Basing his studies on previous anatomical investi- 
gations in human and simian cadavera, he points to the importance of the glenoid liga- 
ment which reenforces obliquely the anterior portion of the capsule. In human shoul- 
ders, this ligament is absent in about 16 per cent. of cases. In all cadavera in which this 
ligament is absent, a dislocation of the humeral head is easily produced. The author be- 
lieves that the habitual dislocation is due either to the absence of this ligament or to a 
congenital weakness in it. His operation, therefore, is based on a recreation of this liga- 
ment. 

An approach is made through the suleus between the deltoid and the pectoralis 
muscles. The tendon of the long portion of the biceps is reached just above the insertion 
of the tendon of the pectoralis major into the humerus. The tendon of the long biceps is 
cut at this level and the distal end is sutured to the tendon of the pectoralis major and the 
periosteum. A small incision of the capsule is then made slightly above the sulcus inter- 
tubercularis humeri and the proximal portion of the cut biceps tendon is pulled out through 
the incision. The humerus is then rotated externally and another incision is made in the 
capsule just below the insertion of the subscapularis. The tendon of the long biceps is 
pulled through this incision, so that it remains within the capsule, and the cut end of the 
biceps tendon is attached under a periosteal bridge below the lesser tuberosity. The in- 
cision over the sulcus intertubercularis humeri is closed and an ordinary dressing is ap- 
plied. All motions are allowed in four to five weeks. 

This operation has been performed on nine patients, all of whom have returned to 
their normal occupations, which in a few instances consist of heavy physical work.— 

Emanuel Kaplan, M.D., New York, N. Y. 


| 
| 
| 
i 
| 
| 
| 
i 
| 
| 


